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Exquisitely Sharp — allows p n 
precise placement, greater 


control, l OP 


Starts Sharp and Stays Sharp 
— allows precise control, pass 
after pass. 


Sharpened to the Widest 
Point — less tissue drag. 


Modern Needle Design — 
side cuuing "C" series of 





needies features modera point l : . 
geometry fór ease of : 
enetration. : 
penetratión « 
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Sized to Suit Your Tech- : E. 
nique — The exquisite "C" se- ^ Fine Wire Sizes—"C" needles 
ries is available in a wide variény : | oare available in finest wire di- : 
_ of sizes so that you can pick the ; ameters ,...006 inches and .008 
one best suited for each ae inches create suture raads 


procédure. , suited for tóday's fine sutures. 





THE ALCON CLOSURE SYSTEM. U V Á 


A More Complete Closure || — —- —— Popular sutures. Alcon needles `s 
System totally designed witb | E d are swaged to the suture materialsss- 
todays ophthalmic surgeon in V most needed for today's moderr. 
mind. ! i ^ techniques. Stringent quali nf | 
Exquisitely sharp needles. | ¿> control insures that all exce 
The "C" series of needles has | U.S.P. specifications. - 
already gained the respect of m 
discriminating surgeons. Also 
available:specially designed 
scleral needles, "T" series; arid 
reserve cutting needles, 

. “B” series. 

Modern packing. Assist-O.R 
Pak was designed to end difficult | 









THE ALCON 

CLOSURE SYSTEM: 
Developed because you asket:  . 
for it. ` 

For further information please write . T 


| | ae 
handling problems and to | | ss isa: Din , 
l | ij : con Laboratories, .. 
present a sharp needle at the PO Box 1958} 
sur Big site. © 1978 Alcon Laboratories, Inc. Fort Worth, Texas 761C £t 
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ORIGINAL ARTICLES,'AND NOTES, CASES, INSTRUMENTS 
Note: Abstract Index follows Author Index 
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Acute macular neuroretinopathy, 775 
Agut posterior multifocal placoid pigment epitheliopathy, 


AE antimetabolite therapy, herpes simplex keratitis, 


Adult cytomegalovirus retinitis, retina, aneurysm, 794 

Aesthesiometer, cornea, sensation, 812 - 

Alkali, burn, cornea, ground substance, changes, 92 

Amaurosis, blood loss, 669 : 

Anemia, aplastic, nonfatal, methazolamide-induced, 138 

Anesthesia, ophthalmic, proparacine hydrochloride, Stev- 

-ens-Johnson syndrome, ermatologic reactions, 133 
retrobulbar, ocular perforation, retinal detachment sur- 
gery, 61 


Nou E retina, adult cytomegalovirus retinitis, 794 
. Angiography, fluorescein, rapid access, 136 


Angle-closure glaucoma, oculodentodigital dyeplisia: 36 
primary acute, iridectomy, long-term effects, 507 

Aniridia, cataract, Wilms’ tumor, monozygous twins, 129 
persistent, pupillary membrane, 118 


e a bioassay, collagenase digestion, ocular tissue, 


synergism, in vitro, ocular fungal isolates, 359 
Antigen, histocompatability, keratoplasty, 595 
, Cogan’s syndrome, 314 
ffaucoma, primary open-an 
HLA-B7, presumed ocular $ 
scars, 325 
Aphakia, detachment, retina, vitreous, fellow eyes, 350 
keratoplasty, intraocular pressure, prognostic factors, 510 
vitreous loss, 59. 
stereoscopic acuity, measurement, 825 
Aqueous humor, uvéitis, clinical implications, 39 
Aqueous outflow, serum obstruction, enucleated eyes, 101 
Argon laser, photocoagulation, presumed ocular histoplas- 
mosis, 911. 
Aspirin, carbonic anhydrase inhibitors, combined therapy, 
toxicity, 516 
Atrophy, iris, essential; corneal endothelium, 317 
pep HLA- B7, presumed ocular histoplasmosis, 


e, black patients, 501 
istoplasmosis, peripheral 
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Bilateral homonymous hemianopia, 536 
Bilateral necrotizing scleritis, 710 
Bleb, filtering, leaking, 345 
Blepharoconjunctivitis, chronic unilateral, sebaceous carci- 
noma, 218. 
Blood, loss, amaurosis, 669 
. retina, removal, pars plana vitrectomy, 427 
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BROOKS, B. A., and BAJANDAS, F. J. kas Eye Move- 
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GLASER, J. S. Neuro-ophthalmology (Jay, W.), 444 

* GOTTINGER, W.: Senile Retinoschisis. Morphological 
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MCNEER, K. W., PARKS, M. M., REINECKE, R. D 
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MILDER, B., and RUBIN, Mi.: The Fine Art of Prescrib- 
ing Glasses "Without, Making a Spectacle of Yourself 
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PERKINS, E. S. and HILL, D. W. (eds.): pean 
Foundations of Ophthalmology (Shoch, D.), 58 

RATNAM, S. M ANG, B M en CONSTABLE, I, ; KH00, 
C. Y., LIM, A. S. AND THAM, C. F. (eds.): 
Advances in Oeon, vol. 37. Ophthalmic 
Microsurgery, 584 

RUFEN TATL, M. J., S DEN H., and STREIFF, E. 

B. (eds.): Advances in Ophtha Imology, vol. 35, 445 

ROSE, F. C. ) Physio logical Aspais of Clinical 
K 360 

SHIMIZU, = and UJI], K.: Sthüchires of Ocular Vessels 
(Cogan, D 82 

SPAETH, G. L.: The Pathogenesis of Nerve Damage in 
Glaucoma: Contributions of Fluorescein Angiogra- 
phy (Anderson, D. R.), 143 
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Callendar's spindle A type, malignant melanoma, choroid, 
ciliary body, 
Cannula, flat air injection, 840 
Carbonic anhydrase, inhibitors, aspirin toxicity, combined 
therapy, 516 
Carcinoma, metastatic, eyelid, 400 
sebaceous, chronic unilateral blepharconjunctivitis, 218 
sebaceous. gland, eyelid, 699 
Carcinomatosis, meningeal, blindness, 661 
Cataract, aniridia, Wilms’ tumor, monozygous twins, 129 
congenital varicella, 62:7 
extracapsular extraction, postvitrectomy eyes, 624 
surgery, lens, bacterial culture, 162 
Cell, immunity, retinal detachment, lymphocyte stimula- 
tion, 260 - 
Chemoattractants, synthetic, neovasculogenic ability, pro- 
staglandins, 455 
Children, lacrimal system, trauma, 828 
Chorioretinal inflammatory disease, retina, rhegmatoge- 
nous detachment, 373 
CHOROID, ciliary body, malignant melanoma, Callender's 
spindle A type, 557 
fold, 380 
melanoma, malignant, neurofibromatosis, 684 
subretinal pigment cells, 239 
metastatic, 76 
osteoma, 368 
Choroiditis, geographic, serpiginous, anterior uveitis, 228 
Chromosome deletion 4p”, Wolf-Hirschhorn syndrome, 
ophthalmic features, 834 
Ciliary body, choroid, malignant melanoma, Callendér's 
spindle A type, 55" 
pene trials, timolol, pilocarpine, open-angle glaucoma, 8 
ae an’s syndrome, HLA antigen, 314 
a digestion, bioassay, antibiotics, ocular tissue, 


Cole oe defects, acquired, retrobulbar neuritis, 193 


b 


Congenital varicella cataract, 627 
Conjunctiva, asymptomatic contact lens wear, 403 
inflammatory cells, 250 
Contact lens, asymptomatic wear, conjunctiva, 403 
CORNEA, alkali-burned, ground substance, changes, 92 
clarity, retinal surgery, 274 
crystalline deposits, multiple myeloma, 303 
, donor material, selection, 605 
endothelium, essential iris atrophy, 317 
graft, recurring granular dystropliy, removal, 89 
intraocular pressure, penetrating keratoplasty, 97 
sensation, aesthesiometer, 812 
ulcers, peripheral, herpes zoster ophthalmicus, 611 
xerophthalmia, topical retinoic acid, 615 
CORRESPONDENCE 
Adult metachromatic leukodystrophy, by Quigley, H. A. 
Reply by Goebel, H. H., 579 
Aniridia, cataracts, and Wilms’ tumor, by Riccardi, 
V. M., and Borges, W. Reply by Cotlier, E., 577 
Cell-mediated immunity after retinal detachment, by 
BenEzra, D. Reply by Brinkman, C. J..J., and Broek- 
huyse, R. M., 847 
Color defective individuals, by Porter, J., 579 
Consensual reactions to anterior chamber paracentesis, 
by Jampol, L. M. Reply by Kottow, M. H., 287 
Effect of corneal section on early increased intraocular 
pee after cataract extraction, by Teichmann, K. 
The Framingham Eye Study, by McGuinness, R., 851 
E etiology of retinoblastoma, by Riccardi, V. M., 
Henn esperar corneal ulcers, by McGinnis, M. R., 
à 
HLA antigens in Cogan's syndrome, by Char, D. H. Reply 
by Kaiser-Kupfer, M. I., and Mittal, K. K., 850 
International Glaucoma Society, by Leydhecker, W., 
Waa J., Hetherington, J., Jr., and Drarice, S. M., 
Intraocular lens implant—Visual success; psychological 
complication, by Dickinson, T. D., 
Keratoconus in contact lens wear, by Sommer, A. Reply 
by Gasset, A. R., 443 
Levator palpebrae- superioris muscle insertion; by 
Epstein, E. Reply by Collins, J. R. O., 850 
Macular lesions in Alport’s disease, by Peterson, W. S., 
and Albert, D. M. Reply by Polak, B. C. P., and 
Hogewind, B. L., 725 
Metastatic adenocarcinoma, by Michelson, J. B., Felberg, 
N. J., and Sheilds, J. A., 142 
Optic i infarction, by Hitchings, R. A., and Gloster, 


Postcyclocryotherapy complications, by Hanscom, T., 
and Kaufman, H. E. Reply by Krupin, T., Mitchell, K. 
B., and Becker, B., 849 
The D phenomenon—Correction, by Bodé, D. D., 
Cryotherapy, cystoid macular edema, 572 
Cryptococcosis, ocular, 110 
Crystalline deposits, cornea, multiple myeloma, 303 
Crystalline retinopathy, 81 
Cyclocryotherapy, neovascular glaucoma, 24 
Cycloplegia, mydriasis, dilute drug solution, 820 
Cystoid macular edema, cryotherapy, 572 
Cytomegalovirus, juvenile iridocyclitis, 329 
Cytomegalovirus retinitis, adult, retina aneurysm, 794 
Cytotoxic agents, scéeritis, 266 


D 


de Morsier syndrome, septo-optic dysplasia, 202 
Degeneration, retina, ganglion cell, optic atrophy, experi- 
mental, 673 * 
peripapillary pigmentary, 65 
PE THER retina, aphakic, vitreous, fellow eyes, 


rhegmatogenous, chorioretinal inflammatory disease, 


surgery, localizer, 428 
retrobulbar anesthesia, ocular perforation, 61 
scleral elosure, 779 
Dexamethasone acetate, topical ophthalmic formulation, 
418 
Diabetes, vitreous fluorophotometry, retina, 467 
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Disk, optic, varix, 520 

Donor cornea, selection, 605 

Drugs, antiglaucoma, retail cost, 1 

Dysplasia, oculodentodigital, angle-closure glaucoma, 36 
retina, X-chromosome-linked recessive, 221 

Dystrophy, granular, recurring, removal, cornéal grafts, 89 


E 
Edema, cystoid, macular, cryotherapy, 572 
EDITORIALS 
Continuing ophthalmic medical education (Newell, F. 
W.), 576 
Nonvascular proliferative extraretinal  retinopathies 


(Foos, R. Y.), 723 
Prices, patients, and drug substitution (Leopold, I. H.), 
140 


Renewed interest in the ancient scourge, xerophthalmia 
(Sommer, A.), 284 


a i. 


A. 


Scientific referees and THE AMERICAN JOURNAL OF OPH- „ 


THALMOLOGY (Newell, F. W.), 844 
A Bo the People's Republic of China (Maumenee, A. 
E.), 436 
Welcome: The American Society of Ophthalmic Regis- 
tered Nurses, 141 
Embolus, ischemia, optic neuropathy, 206 


Endophthalmitis, acute bacterial, pars plana ipsun 


167 
Listeria monocytogenes, hypopyon, black, 715 
Endothelium, cell, intraocular lens, interaction, 157 
cornea, essential iris atrophy, 317 
Enucleation, aqueous outflow, serum obstruction, 101 
Epinephrine, timolol, intraocular pressure, effects, 489 
Episcleral vessel, dilated, open-angle glaucoma, 31 
Behe ony pigment, acute posterior multifocal plac- 
oid, 42 
Exotropia, supranuclear oculomotor palsy, tetanus, 686 
Extraction, cataract, extracapsular, vitrectomy, 624 © 
Eyelid, carcinoma, sebaceous gland, 699 
metastatic carcinoma, 400 


F 


Factor VIII, inhibitor, spontaneously acquired, retinal sur- 


gery, 27 

Filtering bleb, leaking, 345 

Filtering surgery, partial-thickness, full-thickness, open- 
angle glaucoma, 756 

Fixation, disparity, heterophoria, 172 

Fluorescein angiography, rapid access, 136 


Fluorophotometry, new slit-lamp, excitation source, xenon 
LÀ 


flash tube, 474 
` vitreous, retinal involvement, diabetes, 467 
Fold, choroid, 380 l 
Fundus, lens, ophthalmodynamometer, 644 
Fungus, ocular isolate, antibiotic synergism, in vitro, 359 


G 


Ganglion cell, retina, degeneration, optic atrophy, experi- 
mental, 673 

GLAUCOMA, angle-closure, oculodentodigital dysplasia, 
36 ` 


drugs, retail cost, I 
late-onset, iris pigment epithelial hyperplasia, unilateral 
congenital, 182 
neovascular, cyclocryotherapy, 24 
rubeosis iridis, angle neovascularization, panrefinal 
photocoagulation, 332 
open-angle, 743 
episcleral vessel, dilated, 31 
pare maknes; full-thickness filtration procedures, 
6 
pilocarpine, timolol, clinical trial, 8 
primary acute angle-closure, iridectomy, 507 
primary open-angle, black patients, HLA antigens, 501 
systemic propranolol, 340 
Graft, cornea, recurring granular dystrophy, removal, 89 


Granular dystrophy, recurring, removal, corneal grafts, 89 . 


Ground substance, alkali-burned corneas, 92 
H 


Hamartoma, astrocytic, retina, tuberous sclerosis, 688 
Hemangioma, intraosseous, orbital roof, 565 
Hemianopia, bilateral homonymous, 536 
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Hemorrhage, subretinal, massive spontaneous, 630 
Herpes simplex, reinfection, levamisole, 245 
Herpes simplex keratitis, experimental, acyclic antimetabo- 
lite therapy, 618 
Herpes zoster ophthalmicus, cornea, ulcer, peripheral, 611 
Heterophoria, fixation disparity, 172 
Histoplasmosis, presumed ocular, argon laser photocoagu- 
lation, 211 
HLA-B7, peripheral atrophic scars, 325 
HLA, histocompatibility antigens, keratoplasty, 595 
primary open-angle, glaucoma, black patients, 501 
HLA antigen, Cogan's syndrome, 314 
HLA-B7, presumed ocular histoplasmosis, peripheral 
atrophic scars, 325 
Hodgkin’s disease, Nocardia asteroides, endogenous intra- 
ocular, 388 
Hole, retina, 354 
Horner's syndrome, ipsilateral accommodative paresis, 114 
yperplasia, iris pigment, epithelial, unilateral congenital, 
late-onset glaucoma, 182 
Aypersensitivity, delayed, methylprednisolone acetate, ret- 
robulbar injection, 816 
Lypoplasia, bilateral optic nerve, visual acuity, 524 
Aypopyon, black, Listeria monocytogenes endophthalmi- 
tis, 715 
| I 
.mmunity, cell-mediated, retinal detachment, lymphocyte 
stimulation, 260 
retinoblastoma, 395 
Indirect ophthalmoscopy, increased magnification, stereop- 
sis, variable focus, telescopic instrument, 638 
[nfarct, retina, depression, 45 
[nflanmatory cell, conjunctiva, 250 
[nhihjtion, carbonic anhydrase, aspirin, combined therapy, 
toxicity, 516 
Intraoeular lens, endothelial cell interaction, 157 
implanting, medicolegal hazards, 496 
Intraocular pressure, aphakic keratoplasty, prognostic fac- 
tors, 510 
cornea, thickness, penetrating keratoplasty, 97 
effects, timolol, epinephrine, 489 
inta Nital meningioma, primary, microsurgical removal, 
Intraosseous hemangioma, orbital roof, 565 
Iridectomy, long-term effects, primary acute angle glauco- 
ma, 507 
Iridocyclitis, juvenile, cytomegalovirus, 329 
Iris, atrophy, essential, corneal endothelium, 317 
pigment, epithelial hyperplasia, unilateral congenital, 
. late-onset glaucoma, 182 
[schemia, optic neuritis, visual-evoked response, multiple 
sclerosis, 530 
optic neuropathy, 206 


J-K 


Juvenile iridocyclitis, cytomegalovirus, 329 
Keratitis, herpes simplex, experimental, acyclic antimetabo- 
lite therapy, 618 
Keratoconus, ocular rigidity, 802 
surgical management, penetrating keratoplasty, lamellar 
keratoplasty, 807 
KERATOPLASTY, aphakic, intraocular pressure, prognos- 
tic factors, 510 
vitreous loss, prevention, 59 
HI#A antigen, histocompatability, 595 
lamellar, penetrating keratoplasty, keratoconus, surgical 
management, 807 
penetrating, intraocular pressure, cornea, thickness, 97 
lamellar keratoplasty, keratoconus, surgical manage- 
ment, 807 
Kodalith, presentation slides, 275 
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Lacrimal system, trauma, children, 828 
LENS, bacterial culture, cataract surgery, 162 
' contact, asymptomatic wear, conjunctiva, 403 
* fundus, ophthalmodynamometer, 644 
intraocular, endothelial cell interaction, 157 
implant, medicolegal hazards, 496 
opacity, Miochol, 570 
Lesion, ocular, therapeutic ultrasound, 185 
Levamisole, herpes simplex, reinfection, 245 
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Localizer, retina, detachment, surgery, 428 
Lymphocyte, stimulation, cell-mediated immunity, retinal 
detachment, 260 
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Mackay-Marg tonometry, 19 ° 
Macula, pigmented, pucker, 56 
Measles, mumps, rubella, optic neuritis, 544 
Medicolegal hazards, intraocular lens implanting, 496 
MEETINGS, CONFERENCES, SYMPOSIA 
American Medical Association Section on Ophthal- 
mology—1978 (Weinstein, G. W.), 431 
American Ophthalmological Society—1978 Meeting 
(Keeney, A. H.), 430 
Association for Research in Vision and Ophthalmology 
1978 Spring Meeting (Henkind, P.), 280 
Dedication of the Cullen Eye Institute (Castrovinci, R.), 
281 
The European Ophthalmic Pathology Society 1978 Meet- 
ing (Ashton, N.), 574 
International Intra-Ocular Implant Club Fifth 'Meeting 
(Ridgway, A. E. A.), 574 
Iowa Eye Association 1978 Annual Meeting (Weingeist, 
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The Third Congress of the International Strabismological 
Association (von Noorden, G. K.), 280 
The Twentieth Annual Research Meeting of the Depart- 
ment of Ophthalmology University of Toronto (Basu, 
P. K.), 720 
XXIII International Congress of Ophthalmology Kyoto 
(Newell, F. W.), 277 
Melanocytic tumor, anterior uvea, 680 
Melanoma, malignant, choroid, ciliary body, Callender’s 
spindle A type, 557 
neurofibromatosis, 684 
subretinal pigment cells, 239 
metastatic, choroid, 76 
Meningeal carcinomatosis, blindness, 661 
ME primary intraorbital, microsurgical removal, 


Metastatic carcinoma, eyelid, 400 

Methazolamide, nonfatal aplastic anemia, 138 

Methylprednisolone acetate, retrobulbar injection, delayed 
hypersensitivity, 816 

Migraine, ophthalmoplegic, 414 

Miochol, lens opacity, mechanism, 570 

Multiple sclerosis, ischemic optic neuritis, visual-evoked 
response, 530 

Mumps, measles, rubella, optic neuritis, 544 

Mydriasis, cycloplegia, dilute drug solution, 820 

Myeloma, multiple, cornea, crystalline deposits, 303 
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Neovascular glaucoma, cyclocryotherapy, 24 

Neovascularization, angle, neovascular glaucoma, rubeosis 
iridis, panretinal photocoagulation, 332 

subretinal, rubella, retinopathy, 462 

Neovasculogenic prostaglandins, growth factors, synthetic 
chemoattractants, 455 

Neurofibromatosis, melanoma, malignant, choroid, 684 

Neuroretinopathy, acute macular, 775 

Nocardia asteroides, endogenous intraocular, Hodgkin's 
disease, 388 
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OBITUARIES 

Charamis, J. (Callahan, A.), 440 

Kinsey, V. E. (Newell, F. W.), 845 
Occlusion, central retinal vessel, oral contraceptive, 798 
Ocular rigidity, keratoconus, 802 è 
Ocusert P 20, pilocarpine 2%, effects, ultrasonography, 233 
Open-angle glaucoma, 743 

clinical trials, timolol, pilocarpine, 8 

episcleral vessel, dilated, 31 

partial-thickness, full-thickness filtration procedures, 756 
Ophthalmodynamometer, fundus, lens, 644 
Ophthalmoplegic migraine, 414 
Ophthalmoscopy, direct, high magnification, 272 
Optic atrophy, retina, ganglion cell, degeneration, experi- 

mental, 673 
retrograde, retina, vascular changes, 177 _ 
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Optic disk, varix, 520 
Optic nerve, hypoplasia, visual acuity, bilateral, 524 
Optic neuritis, ischemic, visual-evoked response, multiple 
sclerosis, 530 
measles, mumps, rubella vaccination, 544 
Optic neuropathy, embolic ischemic, 206 
Optic tract, temporal lobe, intracranial sarcoidosis, 656 
Orbit, roof, hemangioma, intraosseous, 565 
‘Osteoma, choroid, 368 
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Palsy, supranuclear oculomotor, exotropia, tetanus, 666 
Panencephalitis, subacute sclerosing, 106 

Paresis, ipsilateral accommodative, Horner's syndrome, 114 
Pars plana, infusion port, insertion sleeve, 426 

igi aie vitrectomy, endophthalmitis, acute bacterial, 


retina, blood removal, 427 
Pars planitis, pathology, 762 
Penetrating keratoplasty,’ intraocular pressure, cornea, 
thickness, 97 
Perforation, ocular, retrobulbar anesthesia, retinal detach- 
ment surgery, 61 
Peripapillary pigmentary deneration, retina, 65 
Photocoaguiation, argon laser, presumed ocular histoplas- 
mosis, 211 
panretinal, rubeosis iridis, angle neovascularization, neo- 
vascular glaucoma, 339 
Pn epitheliopathy, acute posterior multifocal placoid, 


424. 
Pigmented macular pucker, 56 ! 
Pilocarpine, timolol, open-angle glaucoma, clinical trial, 8 
Pilocarpine 2%, Ocusert P 20, effects, ultrasonography, 233 
Placoid pigment epitheliopathy, acute posterior multifocal, 


Posterior multifocal placoid pigment epitheliopathy, acute, 


Pressure, intraocular, timolol, epinephrine, effects, 489 

Prenume oculi histoplasmosis, argon laser photocoagula- 
tion, ; ire d i ' 

HLA-B7, peripheral atrophic scars, 325 

Primary open-angle glaucoma, black patients, HLA anti- 
gens, 501 i 

Propranolol, systemic, glaucoma, 340 

Prostaglandin, neovasculogenic ability, growth factors, 
synthetic chemoattractants, 455  : ; : 

Pupillary membrane, persistent, aniridia, 118 
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RETINA, aneursym, adult cytomegalovirus retinitis, 794 
- aphakic detachment, vitreous, fellow eyes, 350 
blood removal, pars plana vitrectomy, 427 
' central vascular occlusion, oral.contraceptives, 798 
degeneration, peripapillary pigmentary, 65 
depression, retinal infarct, 45 
detachment, cell-mediated immunity, lymphocyte stimu- 
lation, 260 MT . 
nic d chorioretinal inflammatory disease, 


surgery, localizer, 428 
retrobulbar anesthesia, ocular perforation, 61 
scleral closure, 779 ; 
dysplasia, X-chromosome-linked recessive, 221 
ganglion cell, degeneration, optic atrophy, experimental, 


hamartoma, astrocytic, tuberous sclerosis, 688 
hole, 354 
infarct, retinal depression, 45 
pigment cells, choroid, melanoma, malignant, 239 
surgery, corneal clarity, 274 - 
spontaneously acquired factor VIII inhibitor, 27 
vascular changes, optic atrophy, retrograde, 177 
vitreous fluorophotometry, diabetes, 467 
Retinitis, secondary, systemic toxoplasmosis, parasite, 548 
penne pigmentosa, dominant, evelution, early diagnosis, 


Retinochoroiditis, juxtapapillary, Toxoplasma, psychiatric 
disorder, ‘791 
Retinoic acid, topical, cornea, xerophthalmia, 615 
Retinopathy,-crystalline, 81 . 
rubella, subretinal, neovascularization, 462 
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Retrobulbar anesthesia, ocular perforation, retinal detach- 
ment surgery, 6] 
Retrobulbar neuritis, color vision defects, acquired, 193 
Rubella, measles, mumps, optic neuritis, 544 | 
retinopathy, subretinal neovascularization, 462 
Rubeosis iridis, panretinal coagulation, angle neovasculari- 
zation, neovascular glaucoma, 332 
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Sarcoidosis, 648 
intracranial, optic tract, temporal lobe, 656 
Sclera, closure, retinal detachment surgery, 779 
reinforcement technique, simplified, 782 
Scleritis, bilateral necrotizing, 710 
cytotoxic agents, 266 
Sclerosis, tuberous, hamartoma, astrocytic, retina, 688 
Sebaceous carcinoma, chronic unilateral blepharconjuncti- 
vitis, 218 
Sebaceous gland, carcinoma, eyelid, .699 
Septo-optic dysplasia (de Morsier syndrome), 202 
Serum, obstruction, aqueous outflow, enucleated eyes, 101 
Slit-lamp, fluorophotometer, xenon flash tube, excitation 
source, 474 
Stereopsis, increased magnification, indirect ophthalmos- 
copy, variable focus, telescopic instrument, 638 4 


Stereoscopic acuity, measurement, aphakia, 825 
Stevens-Johnson syndrome, dermatologic reaction, op 
thalmic anesthesia with proparacaine hydrochlorid 
33 


Synergism, antibiotic, in vitro, ocular fungal isolates, 359 
Synthetic chemoattractants, neovasculogenic,. prostagland- 
ins, growth factors, 455 
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Telescopic instrument, variable focus, indirect ophthal- 
moscopy, increased magnification, steropsis, 639 

Temporal lobe, optic tract, intracranial sarcoidosis, 656 

Tetanus, supranuclear oculomotor palsy, exotropia, 666 

Timolol, epinephrine, intraocular pressure, effects, 489 

pilocarpine, open-angle glaucoma, clinical trial, 8 

Tonometry, Mackay-Marg, 19 : 

Toxoplasma, juxtapapillary retinochoroiditis, psychiatric 
disorder, 791 

Toxoplasmosis, systemic, secondary retinitis, 548 

Tumor, melanocytic, anterior uvea, 680 
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Ulcer, cornea, peripheral, herpes zoster ophthalmicus, 611 
Ultrasonography, therapeutic, ocular lesion, 185 s 
Uvea, anterior, melanocytic tumor, 680 3 


Uveitis, anterior, choroiditis, geographic, serpiginous, 228 
‘ aqueous humor, clinical implications, 39 
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Varix, optic disk, 520 
Vessel, retina, central occlusion, oral contraceptive, 798 
Visual acuity, bilateral, optic nerve, hypoplasia, 524 
Visual-evoked response, ischemic optic neuritis, multiple 
sclerosis, 530 : 
Vitrectomy, cataract, extracapsular extraction, 624 
pars plana, endophthalmitis, acute bacterial, 167 
Wagner’s vitreoretinal degeneration, 485 
Vitreoretinal degeneration, Wagner’s vitrectomy, 485 
VITREOUS, aphakic retinal detachment, fellow eyes, 350 
fluorophotometry, retinal involvement, diabetes, 46v 
loss, aphakic keratoplasty; prevention, 59 
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Wagner's vitreoretinal degeneration, vitrectomy, 485 

Wilms’ tumor, aniridia, cataract, monozygous. twins; 129 

Wolf-Hirschhorn syndrome, chromosome. deletion 4p', 
ophthalmic features, 834 


X-Y-Z 
fecpIORIOSURe-Hnke recessive, primary retinal dysplasia; 
9 a . , li ` i a 
Xenon, flash tube, slit-lamp fluorophotometer, excitation 
` source, 474 l 
Xerophthalmia, cornea, topical retinoic acid, 615 
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All functions are completely motor- 
ized to operate by either hand or foot 
switch — focusing, zoom, movement 
in the X, Y-plane, and up and down 
motion. Yet any time, for any reason, 
you wish to move it by hand, a finger's 


easy as A,B,C. 


I The Zeiss Electro-Mechanical Ceiling Mount 
* has greatest mobility in all directions. 


touch will give you smooth, effortless 
motion. 


State-of-the-art 

electronics. 

Modern solid-state circuitry results 
in a slim, space-saving unit, highest 
reliability. service-friendly mainte- 
nance. Many convenient options for 
accessories, cameras, and light 
sources available. 


Write or call for complete details. 


Nationwide service. 


Carl Zeiss, Inc., 444 5th Ave., N.Y., N.Y. 10018 (212) 730-4400. Branches in: Atlanta, 
Boston, Chicago, Houston, Los Angeles, San Francisco, Washington, D.C. In Canada: 
45 Valleybrook Drive, Don Mill, Ont., M3B 2S6. Or call (416) 449-4660. 











THE GREAT NAME IN OPTICS 








| Automated refraction... ^ <- 


Its no longer a question of 


3: 


t 


. its just 


1 "IF" 
a question of 
“WHEN” 


Now’s the time to automate the refractive part of your practice. 


Provide superior eye care 


As a professional, you want to give your patients 
the very best eye care possible. The Acuity Systems 
6600 AUTO-REFRACTOR® adds the helping hand 
you need. Our new technology significantly 
improves your refractive capability over manual 
techniques. Roor responders and other difficult 
patients including aphakics, intraocular and contact 
lens patients, very young children, spectacle blur, 
scissors reflex, and early pathology patients are 
refracted faster and more accurately than is now 
humanly possible. 

It’s the most effective system for providing supe- 
rior eye care. The 6600 AUTO-REFRACTOR 
greatly reduces the refractive time, allowing you to 
spend more time with your patients, giving them 
the care that only you can provide. 

The unique features of the 6600 AUTO- 
REFRACTOR guarantee a more accurate refrac- 
tion and give you time to deliver superior eye care, 
9? One-second measurements allow for highly- 
precise objective sphere, cylinder and axis readings. 
Refractions are completed in just one second on 
even the most difficult patients. 

* "Auto-Track", the patented, automatic eye-track 
ing system, continually moves with the eye, even in 
nystagmus patients and those unable to fixate. 


* Optical scan automatically and instantaneously 
provides additional refractive data on early pathol- 
ogy patients with just the push of a button. 


Meet the challenges of modern eye care 


Today's successful eye care practitioner faces 
many challenges which, if met in an efficient way, 
present many opportunities. 

» National health care and third party payment 
glans are present in various forms. The fixed fee 
itructure and the added patient volume challenge 
zou to become more efficient. The 6600 AUTO- 
REFRACTOR lets you meet the challenges and 





turn them into an opportunity to see additional 
patients while providing superior eye care. 

* Successful practice growth in times of inflation 
and rising taxes requires that you increase your 
practice volume by at least 10 percent per year, just 
to keep pace with the economy. The 6600 AUTO- 
REFRACTOR helps you meet this challenge by 
improving office efficiency, increasing productivity, 
and significantly reducing your tax burden. 

It's plain to see that NOW is the time to start 
providing superior eye care to your patients and to 
meet the challenges facing you and your practice. 
Send for the free booklet *Automated Refraction 

. it’s Time". You'll learn why automated refrac- 
tion is no longer a question of “IF”, it’s just a mat- 
ter of answering, “When is it right for me?" 


Mail the coupon or call toll-free, 800/336-0359 
In Virginia, call collect, 703/471-4700 





Acuity 
CC) Systems 
24 ls Incorporated 


11413 Isaac Newton Sq. 
Reston, Virginia 22090 
(703) 471-4700 





I'd like to learn more about 
Automated Refraction and see 
if now's the time to add the 6600 
AUTO-REFRACTOR to my practice. Please send me 




















the free booklet, “Automated Refraction . . . its Time" 
Name 

Address 

City State Zip 
Mine is a O solo O group/partnership practice. 


I do approximately 
day. Mail to: Acuity: Systems, 
Square Reston, VA 22090 


refractions in a typical 
Inc. 11413 Newton 
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* When chronic glaucoma becomes 
refractory to acetazolamide and 
miotics, consider NEPTAZANE 
before resorting to surgery. A 
significant number of patients no 
longer responding to acetazola- 
mide have been controlled by 
methazolamide! There are 
differences, too, when it comes to 
side effects, since many patients 
intolerant to acetazolamide may 
be maintained on methazola- 
mide. So whether the problem is 
inadequate l.O.P control or drug 
intolerance, NEPTAZANE is worth 
a trial before surgery. 





Before prescribing, please consult complere 
product information, a summary of which 
follows 

Indications: For adjunctive treatment of 
chronic simple (open angle) glaucoma 
secondary glaucoma, and preoperatively 
In acure angie closure glaucoma where 
delay of surgery is desired in order to lower 
intraocular pressure. 

Contraindications: Severe or absolure glou- 
coma and chronic noncongesrive angle 
closure glaucoma. Of doubrful use in glau- 
coma due ro severe peripheral anterior 
synechiae or hemorrhagic glaucoma. 


Adrenocortical, heparic, or renal insufficiency: 


electrolyte imbalance starte, e. Q.. hyper- 
chloremic acidosis; sodium and porassium 
deplerion stares 

Warnings: Alrhough rerarogenic effecrs 
demonstrated in rats at high doses have not 
been evidenced in humans, Merhozolomide 
should nor be used in women of child- 


Searing porenrial or in pregnancy. especially 
in the first rrimester, unless rhe expecred 
benefits ourweigh porenrial adverse effects 
Precautions: Use with courion in parients wirh 
cirrhosis or heparic insufficiency ro forestall 
heparic coma; those on steroid therapy; those 
with pulmonary obstruction or emphysema 
to avoid acidosis. Electrolyte balance should 
be mainrained. Although nor reported rhus 
far with this drug, reactions common to sulfon. 
amide derivatives, such as fever leukopenia 
hemolytic anemia, bone marrow depression 
or renal calculi, may occur 

Adverse Reactions (relatively mild and 
disappear on withdrawal or dosage 
adjustment): onorexio, nausea vomiting: 
Malaise. fatigue or drowsiness, aeadache 
vertigo, Menral confusion, depression 
paresrhesias. Urinary citrate excretion and uric 
acid ourpur is decreased during use of this 
drug, bur urinary calculi have nor been 
reported 


NEPTAZANE  — 


METHAZOLAMIDE 





Tablets 
50 mg. 


LEDERLE LABORATORIES, A Division of American Cyanamid Company, Pearl River, New York 10965 


'Havener. WH Ocular Pharmacology. Third Ed, The C. V. Mosby Co.. Sr 


Louis, 1974. pg. 478 414-8 ° 






































Compare “The Blade” by KIELEN 
5,000 (No. 1) and 2,000 (No. 2) times 
magnification to others available today 
(No. 3 & 4) also at 2,000 times 
magnification. 


The design of “The Blade” gives the 
surgeon an instrument which allows 
him to extend the skill in his hands to 
the point of incision. 


This incomparable blade with laser- 
honed edges, available in 15°, 30°, and 
45° angles, is conveniently packaged in 
dispenser boxes of ten scalpels. 


The comfortably ribbed handle affords 
ease in blade orientation regardless of 
direction of incision. 


C] Sharpest in the Industry. 

C] Comes in three angles, 15°, 30° and 
45°; with color coded identity. 

©] Sterile and Particle Free. 

[| Convenient Packaging -Dispenser 
Tray; Dispenser Box. 

l] Disposable. 


Two boxes or less - $42.50 per box. 
Three or more boxes - $40 per box. 
Discount will apply to any combination 
of angles but must be in unbroken 
dispenser boxes of ten. 

FOB San Dimas, California. 


Telephone Toll Free: (800) 854-1761 
In Californià Call Toll Free: (800) 472-7770 
Telephone: (714) 599-8347 


*Patent Pending 
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` How did one side of this - 
Hoya plastic lens get away 
. with hardly a scratch? . ` 
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The unscratched half 
of the lens is Quartz Coated. 
(An unretouched photo) 


If you were to rub the front surface of an ordinary lenses. So ghost images and reflections are reduced. 
resin lens a few times with scouring powder — and then HOYA resin lenses coated with Hi-Quartz also have 
do the same to the HOYA Hi-Quartz lens surface, durability, because the quartz and multiple coatings *. 
you'd be amazed. are firmly bonded together to the surface of the lens. 

While the ordinary lens would be scratched, the As an easy guide, the following types of resin 
Hi-Quartz would have come through the test lenses can be coated with Hi-Quartz: Single Vision; 
virtually untouched. The secret is a quartz coating Flat Top 22, 25, 28; Round 22. These types of resin 
applied only to HOYA's own rigidly inspected lenses, lenses cannot be coated with Hi-Quartz: Trifocal 
giving them a high abrasion resistance? (Since and Executive. 
over 95% of all scratches occur on the front surface Finally, Hi-Quartz has all the advantages of 
of a lens, Hi-Quartz lenses are coated only on the ordinary resin lenses, including safety, lightness 
convex side.) This means the lenses can take a lot and ability to be dyed. (Dyeing must be done 
of punishment. before the quartz coating takes place.) 

Hi-Quartz also has a special multiple layer HOYA's Hi-Quartz lens. When it comes to 
coating that increases light transmittance to quality products HOYA hasn't even begun to 
nearly 9696, against the 9276 of ordinary resin scratch the surface. 


*HOYA cannot accept cut or uncut lenses 
sent into the Torrance full prescription HOYA LENS OF AMERICA, INC. 
laboratory due to possible lens imperfections 
that could interfere with the quartz. 


To place your order, call or write: HOYA LENS OF AMERICA, INC., 970 Knox Street, Torrance, CA. 90502 
Tel.: (213) 770-6310/Nat. WATS: (800) 421-1993/Calif. WATS: (800) 262-1587 
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Nobody has ever 
“cracked” our lens 
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Ultra-thin, low-profile 
edge hugs the 
cornea's natural 
contour. No collision 
with eyelids. Assures 


Ultra-thin center 
is only .08 to .10 at 
-3.00D. Least 
amount of bulk on 
eye. Best for all 


day wear. comfort comparable 
to the soft lens. 
A pliable PMMA 5 


with long chain 
molecular structure 
increases flexing 
by a factor of 3. 
Pumps three times 
as much oxygen 

to the cornea. 


A wide bearing area 
which is parallel to 
the paracentral 
cornea. Reduces 
pressure and edema. 


Ó 


High sagittal tear 
pool gathers, stores 
tears in larger 
reservoir. Greater 
amounts of oxygen 
for tear renewal; 
comparable to gas 
permeable lenses. 


3 


Wide elliptical 
peripheral curve. 
Matches elliptical 
paracentral cornea 
for natural centering. 
- Makes fitting easy. 





For years, many lens laboratories have tried to master the design 
technology of Flexinyl® the original thin, hard contact lens with flexure. 
Some have duplicated Flexinyl's? thinness. But this is only one of 
several comfort characteristics which make Flexinyl® unique, and a 
favored "problem-solver'" for thousands of lens fitters and over 250,000 
enthusiastic wearers. Flexinyl® and only Flexinyl® has all six of 
these important design features, assuring oxygen circulation favorably 
comparable to gas permeable lenses. Makes every other 
thin lens story pretty thin, doesn't it? 


Write for full information. 


BREGER muauR WELT CORPORATION 


540 West Randolph Street 6922 Hollywood Boulevard 
Chicago, Illinois 60606 Los Angeles, California 90028 


©1978 Breger Mueller Welt 





AJ-7-78 


oY 





pitso 








Microphake. 
. An alt trem tip 
to remember. 
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small Tip Microphake offers two choices of tips: 


urved or straight. Each 
.9 mm in diameter, 


tip is 
rroviding greater visibility. 
A silicone sleeve insulates the tip 
against freezing of 
undesired areas. 


Unique Tip Desi 


en The tip surface is 

nely TE to par more securely to the lens than 
ompetitive smooth tips. Because the tip is hollow, it gives 
1e same gas delivery system as Cryo machines, and — 


nlike a solid tip unit — provides maximum cooling at the 
p, where it is needed. 


ngth of Freezing Time 


‘very Microphake has a minimum freeze time of at least 
aree minutes at —29°C. A 10-second delay after 
&tivation allows the surgeon to "go on warm,” if desired. 


Jependability A reliable product tested to 


gid Alcon specifications to meet your tough demands. 










Sterile Ready to go. No preparation necessary. 
No cords to connect or get in the Way. 


Compact About the size of a ballpoint pen for 


greater visibility, more maneuverability and better balance. 


Serrated finger grips provide secure hold and tip 
orientation. 


MICROPHAKE, the 


single-use cryoextractor 
worth remembering. 


For further information please write . . . 


Alcon Surgical 


Surgical Products Division - 
Alcon Laboratories, Inc. 

P.O. Box 1959 Fort Worth, Texas 76101 

© 1978 Alcon Laboratories, Inc. 


An Advanced Non-Mydriatic Fundus Camera... 
For Your Convenience: For Your Patient's Comfort. 


The TopconTRC-ME 


Topcon's new TRC-ME fundus 
camera permits you to obtain 
superior retinal photographs 
without dilating the pupil. Now 
practitioners who don't want to 
discomfort their patients can turn 
to the safety and convenience 

of our infrared non-mydriatic 
camera. At the same time, you'll 
appreciate the TRC-ME's ease 

of operation. Focusing and align- 
ment is fast and accurate with 

the instrument's precise video 
monitoring system. 

Greater Magnification 

With the TRC-ME, image magnifi- 
cation surpasses other instruments 
of its kind. This benefit, a result of 
Topcon's 30 degree field of view, 
allows you a more 





detailed study of the retinal image 
—a critical advantage for more 
accurate diagnosis. 


Color Documentation 

The new TRC-ME is the ideal in- 
strument for color documentation. 
It is compatible with both 35mm 
color film and Polaroid color film. 
And the optional Polaroid Model 3 
back permits two photographs 
side by side on one print. 


The Topcon TRC-ME. Through its 

special application, we've revital- 

ized fundus photography, and 

elevated retinal documentation to 

a new level of ease and excellence. 

Visit your Topcon dealer to learn 
about the TRC-ME's many other 

fine features. 





A Nlew World of Precision Optics 
Topcon Instrument Corp. of America, 9 Keystone Place, Paramus, New Jersey 07652 
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New Formula VISALENS. 


_ The wetting solution that starts your 
patients off with more comfort than ever. 


* Now you can recommend a wetting solution 
that makes the hard contacts your patients 
wear feel more comfortable: new formula 
Visalens.? In tests* with people who wear hard 
contacts, those who expressed a preference 
preferred new Visalens to the original formula 
for its wetting action and its ability to lubricate 
and moisten lenses. People also liked the way 
new Visalens keeps eyes moist and provides a 
thick, more comfortable cushion between the 
lens and the eye on insertion. 

We have also reformulated Visalens Soaking/ 
Cleaning Solution, the new antiseptic solution 
with special ingredients formulated to aid in 
cleaning hard. lenses (after removal) of ocular 
secretions. 

So for your patients who wear hard contacts, 
recommend new Visalens Soaking/Cleaning 
Solutioh — and recommend the wetting solu- 
tion that makes hard contacts feel more com- 
fortable: new formula Visalens. 


"VISALENS REFORMULATION STUDY *6341-1 


From the makers of Visine: 


For professional sample kit send coupon 
or call toll-free 800-447-4700. 
(In Illinois call 800-322-4400) 


———— A 
isi Professional sample kit on request. 








To receive free samples (one dozen each of new Visalens Wet- 
ting Solution and new Visalens Soaking / Cleaning Solution) for 
your patients, just fill out the coupon below. 


Visalefis 


Name 


City Se 
MU e oerte s REN 


Plegse Print | 
a ee i 

Must Include i 
Mail to: Visalens Redemption Center, Leeming Division, Pfizer Inc., 100 Jefferson i 
Road, Parsippany, N.J. 07054 


AJO 
BRUN SOUPE WOOD IÉcNC DANAI RR EDAM rigo CE) uc 


2 1978, Pfizer Inc 
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Eyedrops, 


not teardrops 


Phospholine 
ide 





(ECHOTHIOPHATE IODIDE 


FOR OPHTHALMIC SOLUTION) 


for accommodative 
esotropia 


The emotional impact of accommodative esotropia on a 
young child need not necessarily be followed by the 
trauma of surgery or the inconvenience and problems 
associated with wearing and caring for prescription 
lenses. The agent frequently used in the diagnosis of the 
condition is the same agent that can be used to correct 
the accommodative factor without inconvenience to 
the young patient. 


In diagnosis...One drop of PHOSPHOLINE IODIDE 
0125% instilled daily in each eye prior to retiring, for 
two or three weeks, will help to determine if there is an 
accommodative basis for the esotropia. 


In treatment...ifthereisasignificantaccommodative 
factor present, the continued use of PHOSPHOLINE 
IODIDE alone is often sufficient to correct the problem, 
as long as the drug is well tolerated. PHOSPHOLINE 
IODIDE acts by altering the accommodative conver- 
gence/accommodation relationship in a favorable way, 
so that near vision is obtained with less accommodative 
effort and fusion can frequently be reestablished. 

If corrective lenses are necessary, PHOSPHOLINE 
IODIDE may permit the use of single vision lenses in- 


à stead of bifocals. 


If surgery is necessary, postoperative use of 
PHOSPHOLINE IODIDE may help correct a residual 


deviation. 
p 2420€ 


BRIEF SUMMARY . 
(For full prescribing information. see package circular ) E 
PHOSPHOLINE IODIDE* us 
(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SQLUTION) oe 
PHOSPHOLINE IODIDE is along-acting cholinesterase inhib. > 
itor for topical use. l a 
Indications: Glaucoma — Chronic apen-angie glaucoma. A 
Subacute or chronic angle-closure glaucoma after itidectamy or 
where surgery is refused or contraindicated. Certain non-cyellio - 
secondary types of glaucoma, especially glaucoma kakovi 
cataract Surgery 

Accormmodative esotropia - Concomitant esotropias with à 
significant accommodative component * - 
Contraindications: 1. Active uveal inflammation. di 

e. Most cases of angle-closure glaucoma, due to the possibility ©: 
ot increasing angle block T 

3 Hypersensitivity Lo the active or inactive ingredients. 
Warnings: ! Use in Pregnancy Sate use of anticholinesterase 
macdications during pregnancy has not been established, nor 
nas the absence of adverse effects on the fetus or on the respira- 
tion of the neonate 

2. Succinylcholine should be administered only with great 
caution. if at atl. priorto or dunng general anesthesia to patients 
recemvina antichoiinesterase medication because of possible 
respiratory or cardiovascular collapse. 

3. Caution should be observed m treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time 
undergoing treatment with systemic anticholinesterase medioa 
tions for myasthenia gravis. because of possible adverse aciditive 
ettects 
Precautions: ! Gonioscopy i5 recommended prior to initiation 
of therapy 

2 Where there is a quiescent uvedis or a history of this condi 
tion, anticholinesterase therapy should be avoided or sed 
Ccautiously because of the intense and persistent miosis and 
cary muscle contraction that may occur. 

3. While systemic effects are infrequent, proper use ot the rua 
requires digdal compression of the nasalacrimal ducis for a 
minute or two following instiliation to minimize drainage into the 
nasal chamber with its extensive absorption area. The hands 
shouid be washed immediately following institation. 

4 Temporary discontinuance of medication is necessary if 
salvation, urinary incontinence, diarrhea, profuse sweating, 
muscle weakness, respiratory difficulties. or cardiac irregularities 
OCCUr. 

5. Patients receiving PHOSPHOLINE IODIDE who are ex- 
posed to carbamate or organophosphate type insecticiries and 
pesticides (professional gardeners. farmers, workers in plants 
manuiacturing or formulating such products, etc) should be 
warned ot the additive systemic effects possible from absorption 
of the pesticide through the respiratory tract or skin. During 
periods ot exposure to such pesticides, the wearing of respiratory 
rnasks, and frequent washing and clothing changes may be 
advisable. 

6. Anticholnesterase drugs should be used with extreme 
caution, d at all in patients with marked vagotonia. bronchial 
asthma. spasie gastrointesbhinal disturbances. peptic Acar pri 
nounced bradycardia and hypotension, recent myocardial 
infarction epilepsy, parkinsonim, and other disorders that may 
respond adversely to vagotonic effects. 

7 Antichohnesterase drugs should be employed prior to 
Ophthairmic surgery only as a considered risk because of the 
possible occurrence oi hyphema 

9. PHOSPHOLINE IODIDE (echothiophate iodide} should he 
used with great caution, if at all, where there is a prior history of 
retinal detachment, 

Adverse Reactions: i Although the refationship, if any, of retinal 
detachment to the administration of PHOSPHOLINE OODE 
nas not Deen established, retinal detachment has been reported 
in a few cases during the use of PHOSPHOLINE ODDE in adul 
patients without a previous history of this disorder. 

2. Stinging, burning, facrimation, lid muscle twitching, 
conjunctival and ciary redness, browache, induced mopa wih 
visual Burring may occur. 

3. Activation of latent initis or uveitis may oocur 

4 iris cysts may form, and if treatment is continued ray 
enlarge and obscure vision. This occurrence is more fracuent in 
children, The cysts usually shrink upon discontinuance of the 
medication, reductan in strength of the drops or frequency of 
instillation. Rarely, they may rupture or break free into the 
aqueous Regular examinations are advisable when the drug is 
being prescribed tor the treatment of accommodative esotropia 

5. Prolonged use may cause conjunctival thickening, obstruc: 
tion of nasolacrimal canals 

& Lens opacities occurring im patients under treatment for 
glaucoma with PHOSPHOLINE IODIDE have been reported 
and similar changes have been produced experimentally i" 
normai monkeys. Houtine examinations should accompany 
clinical use of the drug " 

7. Paradoxical ncrease in intraocular pressure may follow 
antichoinesterase instiliation. Thia may be alleviatect Oy prescrib- 
ing a syMpathorumebe mydriatic sugd as phenylephrine 
Overdosage: Anidotes are atropine. 2 mg parenterally: 
PROTOPAM® CHLORIDE (prahdoxime chloride, 25 "ma oer kg 
intravenoisiy. artificial respiration should be given if necessary, 
How Supplied: Four potencies are avaiable. 15 Mg package 
for dispensing 0.03% solution. 3.0 mg package for 6 06% 
solution, 6.25 mg package for 0.125% solution: 12.5 mg 
package for 0.2596 solution. Also contains potassium acetate 
(socium hydroxide or acetic acid may have been incorporated to 
adjust pH during manutactunng). chorobutanol (chloral derya 
tive, mannitol, bonc acid and exsiccated sodium phosphate 





The Ophthalmos Division 
AYERST LABORATORIES 
New York, N. Y. 10017 7742 





EDUCATIONAL TELEVISION TAPES 
IN MICROSURGERY 
BY 
John L. Fox, M.D. 
WEST VIRGINIA UNIVERSITY 
MEDICAL CENTER 


In response to multiple requests for these tapes, 
copies are being made available for purchase. 
The tapes are one half to one hour long and are 
available on 34 inch video cassette or Betamax 
cassette. All tapes are in color taken through an 
operating microscope. Specify selection and 
tape format and send check or institutional 
purchase order made out to: 


Crislip Communications 
P.O. Box 205 
Maidsville, W.V. 26541 


Microvascular Anastomosis: 
Carotid Artery of the Rat-1 tape: $190.00 
STA—MCA Anastomosis-2 tapes:$170.00 each 





FACULTY PLACEMENT SERVICE 
ASSOCIATION OF UNIVERSITY 
PROFESSORS OF 
OPHTHALMOLOGY, INC. 


The Faculty Placement Service of the Associ- 
ation of University Professors of Ophthalmology. 
Inc. is established to aid ophthalmologists, 
physicians in related fields and vision research 
scientists interested in becoming associated with 
University Ophthalmology Programs. This ser- 
vice functions by receiving information from 
applicants and distributing this material to 


Ophthalmology Program Chairmen. 


Application forms may be obtained from the 
Secretary-Treasurer of the Association of Uni- 
versity Professors of Ophthalmology, Inc. 


To participate in the Faculty Placement Ser- 
vice, send the completed application form and a 
registration fee of $15.00 to: 


George W. Weinstein, M.D. 

Professor and Head 

Division of Ophthaimology 

University of Texas Medical School at 
San Antonio 

San Antonio, Texas 78284 
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NEOSPORIN' 
Ophthalmic 


oolution sterile 
(Polymyxin B- 
Neomycin-Gramicidin) 


Each cc contains: Aerosporin® brand 
Polymyxin B Sulfate 5,000 Units, neomycin 
sulfate 2.5 mg (equivalent to 1.75 mg neo- 
mycin base); gramicidin 0.025 mg Vehicle 
contains alcohol 0.5%. thimerosal (preserva- 
tive) O 001% and the inactive ingredients 
propylene glycol. polyoxyethyiene poly- 
oxypropylene compound. sodium chloride 
and purified water 


NEOSPORIN' 
Ophthalmic 


Ointment Sterile 
(Polymyxin B- 
Bacitracin-Neomycin) 


Each gram contains: Aerosporin® brand « 
Polymyxin B Sulfate 5.000 Units, zinc baci- 
tracin 400 Units, neomycin sulfate 5 mg " 
(equivalent to 3.5 mg neomycin base), 
special white petrolatum qs. 

Brief Disclosure below applies to the solu- 
tion and ointment. 

INDICATIONS: For the short-term treatment 
of superficial external ocular infections 
caused by organisms susceptible to one or 
more of the antibiotics. 


CONTRAINDICATIONS: 
Contraindicated in those persons who have 
shown sensitivity to any of the components. 


WARNINGS: . 
Prolonged use may result in overgrowth of 
nonsusceptible organisms. Ophthalmic Oint- 
ment may retard corneal healing. 


PRECAUTIONS: 
Culture and susceptibility testing should be 
performed during treatment 

Allergic cross-reactions may occur which 
could prevent the use of any or all of the 
following antibiotics for the treatment of 
future infections: kanamycin, paromomycin, 
streptomycin, and possibly gentamicin 


ADVERSE REACTIONS: 

Neomycin is a not uncommon cutaneous 
sensitizer Articles in the current iiterature 
indicate an increase in the prevalence of + 
persons allergic to neomycin. Complete 
literature avaiable on request from 
Professional Services Dept. PML 


» Bur Welicome Co. 
Research Triangle Park 
Welcomes North Carolina 27709 
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DAY TIME and NIGHT TIME 


:  Round-the-clock therapy 
for Superficial 
External Ocular Infections 


For daytime use, the clear solution does not blur vision. For nighttime use, the 
ointment provides prolonged contact with the infection. In both of these prod- 
ucts, triple-overlapping antibiotic formulas are effective against a wide range of 
gram-negative and gram-positive bacteria. Efficacy has been proven in millions 


NEOSPORIN NEOSPORIN 
Ophthalmic Ointment 


Ophthalmic Solution 
Sterile 


oterile 
.(Polymyxin B-Neomycin- (Polymyxin B-Bacitracin- 
Neomycin) 


Gramicidin) 
















Burroughs Wellcome Co. 
$k Research Triangle Park 
Welcome / North Carolina 27709 


Nikon CS-1 
clinical slit-lamp: 
built to put 

. patients within reach, 
priced to put 
purchase within reach. 


Only 11 inches separate you and your patient 
when you use the new Nikon CS-1 slit-lamp 
microscope. Compact and moderately priced, it 
is an ideal clinical instrument. Look to Nikon for 
practicality — and you get it. 

Packed into its small size is an incredible 
capability. First, Nikon optics, unsurpassed in 
quality and the crisp, clear image they transmit. 
The optics are backed by a quartz-halogen 
illumination system for bright, white light. 
Human engineering places the slit control 
directly on the joystick, so that you can adjust the 
slit width from 0 to 9mm, and rotate it up to 90°. 
And all other essential controls are grouped for 
equally simple operation. 

The CS-1 is complete, but you can add a 
precision applanation tonometer that mounts 
conveniently on the front of the microscope. 

Contact Nikon Inc., Instrument Division, 
subsidiary of Ehrenreich Photo-Optical Indus- 
tries, Inc., 623 Stewart Ave., Garden City, N.Y. 
11530; (516) 222-0200. Look to Nikon 
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equivalent to suturing. 
Wet-Field coaptation forceps have highly 
polished tips to resist accumulation of coagu- 


lated material. In fact, the wet field enhances 
their basically low-temperature, low voltage 
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[ ] Call me to arrange a demonstration of the ODER 
Wet-Field Coagulator and its forceps. | E 
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Please Mark Your Calendar! 
i ANNUAL SCIENTIFIC MEETING 


CONTACT LENS ASSOCIATION OF OPHTHALMOLOGISTS, INC. 


Monday, October 23, 1978 7:30-10:30 p.m. 
Auditorium, Kansas City Convention Center 


SYMPOSIUM ON THE MANAGEMENT OF COMPLICATIONS ASSOCIATED 
WITH THE VARIOUS INTRAOCULAR LENSES 


Jack Hartstein, M.D., Moderator 


SYMPOSIUM ON THE MANAGEMENT OF COMPLICATIONS ASSOCIATED 
WITH THE VARIOUS TYPES OF CONTACT LENSES 


Jack Hartstein, M.D., Moderator 


PARTICIPANTS TO BE ANNOUNCED 


No Registration Fee è The Profession is Cordially Invited 


JACK HARTSTEIN, M.D. OLIVER H. DABEZIES, JR., M.D., F.A.C.S. 
President Executive Vice President ~ 


G. PETER HALBERG, M.D., F.A.C.S. 
Public Relations Chairman 


THOMAS* CATARACT 
ASPIRATION —IRRIGATION 
SYSTEM 


Irrigates and aspirates cortex 

Aspirates congenital cataracts easily 
Advantageous with phaco emulsifier 
Useful in intraocular lens procedures 


Significant advantages: 

Non-traumatic to corneal endothelium 
Self-contained—no machine failures 
Irrigation—sterile solution and tubing supplied 
by the hospital operating room 
Aspiration—suction provided per hospital dis- 
posable syringe 

Finger control port in the handle gives the sur- 
geon' absolute control of the entire system 
Handle and needles are expertly crafted of 
stainless Steel 

Multiple tips available for various techniques 
Proven design—in use for over ten years 


KARL ILG INSTRUMENTS 
117 North Charles Avenue 
Villa Park, Illinois 60181 
(312) 834-4219 


* Designed by Edward R. Thomas, M.D. 
Dayton, Ohio 
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- IT'S NICE TO KNOW. 


‘Extensive clinical tests indicate 
Visine is ideally suited 
for your recommendation. 





Visine^ has been proven safe and effective For this relief, more people already use 

for relief of symptoms of minor eye irritation. — Visine than any other eye drop. And this wide- 

Whatever causes your patients’ minor eye spread acceptance plus Visine's extensive 

irritation— glare, pollen, close work or air pollu- Clinical testing means you can recommend 
tion — Visine provides fast relief. It relieves the Visine to your patients with confidence. 

burning and itching, and its VOSOCODSITICIOT — «Nina Clinical «10.878 (1955-57). Additional NDA Clinical 

i (tetrahydrozoline HCL) effectively removes *10-878 (1961). Subsequent Double-Blind Efficacy 

redness from the eye. Studies (8/'72, 9/76, & 2/77). ©1978 Pfizer Inc. 


Visine Eye Drops is another quality product from Pfizer Inc. 
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OPHTHALMOLOGIST 


Family Health Program, a Federally-certified HMO located in the Southern California 
area, is looking for an Ophthalmologist to work in one of its modern medical facilities. 
As a career physician with FHP, you will enjoy the opportunity to practice with one 
of the country’s most progressive medical organizations. 

FHP provides the physician with: 


e Complete malpractice coverage 
Vacation 


Educational leave 

Medical and dental coverage 
Paid sick leave Comprehensive retirement plan 
Post-graduate time off Disability insurance 

Paid post-graduate tuition e Life insurance 


e Automobile and MUCH MORE 


We have six locations in Southern California, in areas with excellent year-round 
climate, and located near beaches and mountains. 
For more information about this exciting opportunity, write or call collect: 


George Weeman, Professional Staffing 
(213) 421-4512 


(e| Ee» FAMILY HEALTH PROGRAM, INC. 
2925 N. Palo Verde Avenue 


Long Beach, Calif. 90815 










Q ed f Nobody knows eyes like an ophthalmologist. 
eserv Or you That's why we believe products:like 
Cortisporin Ophthalmic Ointment and 
Suspension should be prescribed only by 
physicians with special training and 
knowledge in ophthalmology ... and why we 
promote these products only to specialists 
such as you. 


Cortisporin* Ophthalmic Preparations 







wai co m 
CORTISPORM 
mac Suspen LA 





0 Pseudomonas . 
POLYMYXIN B — Haemophilus 
Klebsiella 
Aerobacter 
NEOMYCIN Escherichia 
Proteus , 
Corynebacterium 
BACITRACIN Staphylococcus 
(in ointment Streptococcus 
only) Pneumococcus in vitro spe 


Wide antibacterial spectrum; 
gentle anti-inflammatory action 

e antibacterial activity against most 
pathogens likely to be involved in 
ophthalmic infections accessible to local 
therapy 

e gentle anti-inflammatory action to alleviate 
swelling, pain, itching, and inhibit corneal 
neovascularization 


e two convenient sterile forms 


Please see next page for brief summary of prescribing informatio! 
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Please Mark Your Calendar! 


MID-WINTER NATIONAL MEETING 





CONTACT LENS ASSOCIATION OF OPHTHALMOLOGISTS 


o January 12-14, 1979 * Sahara Hotel, Las Vegas, Nevada 





CONRAD BERENS MEMORIAL LECTURE 
JORGE N. BUXTON, M.D. 
Post Surgical Rehabilitation (Anterior Segment) 





DISTINGUISHED VISITING LECTURER 
PROFESSOR DR. JOSE BARRAQUER 


Present Status of Keratophakia for the 


Correction of Hyperopia and Aphakia 





SYMPOSIA ON CONTACT AND INTRAOCULAR LENSES 


CONTACT LENS COURSES 


FREE PAPERS 


PRACTICE MANAGEMENT SEMINAR 


Free Papers Accepted. Please send abstract to: 
Oliver H. Dabezies, Jr., M.D. 


(Thursday, January 11, 1979) 


Executive Vice President, CLAO 


. 2620 Jena Street 
a New Orleans, LA 70115 


For registration information, contact: 


Paul R. Honan, M.D. 
1720 Lebanon Street 
Lebanon, IN 46052 


A special room rate of $34.00 per day (single or double occupancy) has been arranged with the Sahara Hotel. For room 
reservations only, write the Sahara Hotel, Las Vegas, NV 89114. 


Cortisporin 
Ophthalmic 
Ointment s. 


(Polymyxin B—Bacitracin— 
Neomycin—Hydrocortisone) 


» Each gram contains Aerosporin® brand Polymyxin B 
* Sulfate 5,000 units; zinc bacitracin 400 units; neomy- 
cin sulfate (equivalent to 3.5 mg neomycin base) 
5 mg; hydrocortisone 10 mg (1%); special white 
petrolatum qs. Tube of 4 oz with ophthalmic tip. 


Cortisporin 
Ophthalmic 
Suspension .... 


(Polymyxin B—Neomycin— 
Hydrocortisone) 


Each ml contains Aerosporin® brand Polymyxin B 
Sulfate 10,000 units; neomycin sulfate (equivalent to 
3.5 mg neomycin base) 5 mg; hydrocortisone 10 mg 
(1%); thimerosal (preservative) 0.001%. The vehicle 
contains the inactive ingredients cetyl alcohol, gly- 
ceryl monostearate, liquid petrolatum, polyoxyl 40 
Stearate, propylene glycol and purified water. Bottle 
of 5 ml with sterile dropper. 





INDICATIONS: Based on a review of these 
drugs by the National Academy of Sciences — 
National Research Council and/or other infor- 
mation, FDA has classified the indications as 
follows: 

"Possibly" effective: For the treatment of 
nonpurulent bacterial infections of the eye due 
to organisms sensitive to the antibiotic ingre- 
dients of the drugs and when the anti-inflamma- 
tory action of the hydrocortisone is indicated as 
in nonpurulent bacterial, allergic, vernal and 
phlyctenular conjunctivitis; nonpurulent bleph- 
aritis; interstitial, sclerosing, postoperative or 
acne rosacea keratitis; superficial chemical and 
thermal burns of the cornea. 

Final classification of the less-than-effective 
indications requires further investigation. 


CONTRAINDICATIONS: These products are con- 
traindicated in acute purulent conjunctivitis and 
blepharitis; tubetculous, fungal or viral lesions of the 
skin or eye, including herpes simplex, dendritic kera- 
titis, vaccinia or varicella; and conditions involving 
the posterior segment of the eye, They are also con- 
traindicated in those individuals who have shown 
hypersensitivity to any of their components. 


PRECAUTIONS: Extended ophthalmic use of :opical 
steroid therapy may result in glaucoma with possible 
damage of the optic nerves, posterior subcapsular 
cataract formation, or may aid in the establishment 
of secondary ocular infections from fungi or viruses 
liberated from ocular tissues. It is advisable that 
intraocular pressure be checked frequently. In those 


diseases causing thinning of the cornea, perforation 
has been known to occur with the use of topical 
Steroids. As with any antibiotic preparation, prolonged 
use may result in the overgrowth of nonsusceptible 
organisms, including fungi. Appropriate measures 
should be taken if this occurs. 

ADVERSE REACTIONS: Articles in the current med- 
ical literature indicate an increase in the prevalence 
of persons allergic to neomycin. The possibility of 
such a reaction should be borne in mind. 

Complete literature available on request from Pro- 
fessional Services Dept. PML. 


Burroughs Wellcome Co. 
Research Triangle Park 
Wellcome / North Carolina 27709 
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SEPTEMBER 15 and 16, 1978 


OPHTHALMIC 
ULTRASOUND 
SEMINARS 


Eastern Virginia Medical School 
Department of Ophthalmology 
Norfolk, Virginia 


Host: William Humphrey, M.D. 

Hilton Inn 

Williamsburg, VA 

Course Director: Steve Charles, M.D. 


Tuition: Practitioners $250 
Residents $175 
Technicians $200 
(Includes 2 days Hotel and meals) 


Contact: Ophthalmic Ultrasound Seminars 
c/o Pat Lindgren 
P.O. Box 247 
Frederick, MD 21701 

(301) 694-9494 


THE 
EDWARD S. HARKNESS 
EYE INSTITUTE 


Columbia-Presbyterian Medical Center 
New York, New York 


announces 


A BASIC SCIENCE COURSE 
FOR 


Residents in Ophthalmology 


September 5, 1978— 
December 22, 1978 


8:00 A.M. to 12:30 P.M. Daily 
` Fee: $250.00 


inquire: Miss M. Bowen 
635 W. 165th St. 

New York, N.Y. 10032 
Tel: (212) 694-2725 








Sodium SULAMYD* 
brand of sodium suifacetamide, U.S.P. 
Ophthalmic Solution 30%. Solution 1096. Ointment 10% — Sterile 
INDICATIONS Sodium SULAMYD is indicated for the treatment 
of conjunctivitis, corneal ulcer, and other superficial ocular infec- 
tions due ta susceptible microorganisms, and as adjunctive treat- 
ment in systemic sulfonamide therapy of trachoma. 
CONTRAINDICATIONS Hypersensitivity to sulfonamide prepara- 
tions contraindicates the use of Sodium SUL AMYD. 
PRECAUTIONS The solutions are incompatible with silver 
preparations. Ophthalmic ointments may retard corneal healing 
Non-susceptible organisms, including fungi, may proliferate with 
the use of these preparations. Sulfonamides are inactivated by the 
para-aminobenzoic acid present in purulent exudates. Sulfonamide 
sensitivity reactions may getur, 

June 1972 9838358 


METIMYD* 


ie of prednisolone acetate, USP. and sulfacetamide sodium. 


Ophthalmic Suspension and Ointment — Sterile. Each ml. or Gm 
contains 5 mg. prednisolone acetate and 100 mg. sulfacetamide 


sodium. 




















INDICATIONS — Suspension Based on a review of this diu 
by the National Academy of Sciences — National Researc 
Council and/or other information, FDA has classified the indi- 
cations as follows: 

"Possibly" effective: for the treatment of the following inflam- 
matory and allergic conditions affecting the eyelids 
and anterior segment of the eye. EYELIDS: allergic blepharitis. 
blepharitis associated with seborrheic dermatitis and other 
nonpurulent forms of conjunctivitis including those associated 
with hay fever. and conjunctivitis due to physical agents such 
as foreign bodies, chemicals acids. alkalies) and other nri- 
tants. CORNEA. SCLERA, IRIS. AND UVEA: interstitial, post- 
operative, and sclerosing keratitis: chemical and thermal burns 
ol the cornea: corneal ulcer. herpes zoster ophthalmicus: 
phylctenular keratoconjunctivitis. corneal neovascularization. 
scieritis: episcleritis; acute, chronic, and traumatic iridocyclitis. 
Final classification of the less-than-effective indications te- 


quires further investigation. | 


Qintment  METIMYD is indicated in the following inflammatory 
ee conditions affecting the eyelids and anterior segment 
Qf the eye: l 
Fyelids. — allergic blepharitis: blepharitis associated with seborrheic 
dermatitis. other nonpurulent types of blepharitis. 
Conjunctiva allergic conjunctivitis, ie, vernal. phylctenular, and 
other sal alee farms of conjunctivitis including those associated 
with hay fever. conjunctivitis due to physical agents such as foreign 
bodies, chemicals (acids. alkalies) and other irritants. 
Cornea, Sclera ins. Uvea: — interstitial, postoperative. and scleros- 
ing keratitis. chemical and thermal burns of the cornea. comeal 
ulcer: herpes zoster ophthalmicus: phiyctenular KeratoConjunctivitis. 
corneal neovascularization: sclertis. episclentis. acute, chronic. 
and traumatic iridocyclitis. y 
in deep-seated infections, such as endophthaimitis, panophthal- 
mitis. and orbital cellulitis, or when systemic infection threatens. 
specific oral (antibiotic, sulfonamide) therapy should be employed. 
Local treatment may be used as adjunctive therapy. 
CONTRAINDICATIONS The contraindications for METIMYD are 
the same as those for other corticosteroid- sulfonamide prepara- 
tions. Topical ophthalmic corticosteroid preparations and combina- 
tions are contraindicated in: early acute herpes simplex and the 
early acute stages of most other viral diseases of the cornea and 
coniuctiva; active tuberculosis of the anterior segment of the eye: 
fungal disease of the cornea. conjunctiva and lids; acute purulent 
untreated infections of the eye which. like other diseases caused 
hy microorganisms. may be masked or enhanced by the presence 
af the steroid: individuals with known sensitivity to any of the 
AS 
PRECAUTIONS — Extended. use of topical steroid Msg may 
cause increased intraocular pressure in certain individuals. In pro- 
longed therapy, it is advisable that intragcular pressure be checked 
frequently. in those diseases causing thinning of the cornea, per- 
foration fas been known to have occurred with the use of*topical 
steroids. As with any antibacterial preparation, le wb may 
result in overgrowth of non-susceptible organisms. including fung! 
if superinfection occurs. appropriate measures should be instituted 
Sensitivity reactions may occur in certain individuals. If signs of 
sensitivity develop, discontinue use. 
The protracted use of topical corticosteroids in the eye reportedly 
has been rarely associated with the development of posterior sub- 
capsular cataracts. 

January 1973. July 1973 9835356, 10106524 
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Schenng Corporation 
Kenilworth, N.J 07033 


SWW-9570 










Schering Ophthalmi 
arent for all eyes... 


But when your patients have eye disorders" 


*conjunctivitis, corneal ulcer and other indications shown in product information 


sulfonamide antibacterial . «Innti-inflammatoryt/antibacterial 
for superficial ocular infectionst : 


Sodium 


in external eye infectionst+ 


METIMYD 


brand of prednisolone acetate, USP 
and sulfacetamide sodium, USP 
OPHTHALMIC SUSPENSION-STERILE 


| ® 
SULAMYD antl ba eg’ OPHTHALMIC OINTMENT-STERILE 
sodium sulfacetamide, USP , v ONES C. 
OPHTHALMIC SOLUTION 30%-STERILE | | qe, s 


OPHTHALMIC SOLUTION 10%-STERILE 
OPHTHALMIC OINTMENT 10%-STERILE 








Schering Ophthalmics 


Specific products 
for specific needs 


Before prescribing, please see full product information, 
brief summaries of which appear on opposite page. 


tdue to susceptible pathogens 


This drug has been evaluated as _ 
"possibly effective" for this indication. 


Copyright O 1977, 
Schering Corporation. All rights reserved. 


Y r 


Every thing 


you need, 


Anywhere you are. 


From slit lamps to trial 
frames, Marco supplies the 
needs of the nation's optical 
profession. 

Keratometers, perimeters, 
lensmeters, trial sets, what- 
ever you require, chances are 
Marco has the product—and 
a representative nearby 
waiting to help you. 

The result: Quick delivery, 
plus fast and dependable 
service whenever you 
need it. 

Next time you think of 
equipment, think of Marco, 
the people who are thinking 


Mh 








MARCO 


Where Sering Le Believing 





of you. For a free folder ' 
describing Marco's complete 
product line and the name of 
the Marco representative 
nearest you, just drop us 

a line. 


Quick 
delivery, plus 
fast and : 
dependable 
service whenever 
you need it. 





1409 San Marco Boulevard / P.O. Box 10157 / Jacksonville, Florida 32207 / 904-396-4210 
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Allen Lorgnette Pinhole Occluder Worth Four Dot Near Test No. 250 


. Trotter Modified No. 200 Lightweight, chrome or stainless steel Worth 


Held by patient — leaves your hands free! For any flashlight with the new 1.59mm (1/16") dots for 
age. Even children catch on quickly. Very difficult greater accuracy at near. Operates on 2 "D 

for patient to “cheat” when using. Attached batteries (not incl.). Equipped with hanging hook. 
multiple pinhole flips down easily. Made of high 

impact, black linen phenolic. Virtually indestructible. 


Make testing 
easier and more 
accurate than ever... 


DA-LAUR 
Ophthalmic 


Testing Aids. 


1 Meter 


Opticokinetic Drums 5 Tangent 

No. 300 Screen No. 400 

Professional quality, lightweight, ball bearing drum Wall mounted, wood framed, canvas lined black 
which spins effortlessly at a flick of the thumb. felt screen with special grey plotting pencil and 
Quarter-inch recess keeps drum body neat and eraser. No pins needed. Exclusive hidden mounting 
clean in normal office use. Comfort-grip handle of system permits 18" vertical adjustment with 
enameled hard wood with hang-up hook. fingertip pressure. Stays put wherever you let go. 
No. 301, Pediatric Model e 5,10, 15 and 25 degree isopter lines, meridional 
Same as No. 300, except features lively, full-color, lines and typical blind spots are sewn in with 
cartoon animal characters to hold the youngster's black thread. 

attention. e Generous supply of printed recording charts 

No. 303 included. 

Same as Style 300, except for smaller size, which e 1-1/2 and 2 meter screens available on 

fits in medical bag. special order. 





th, For full details and complete line catalog, write or phone: 


Dept. J, 140 Crescent Road e Needham Heights, Mass. 02194 e (617) 444-3690 
Designed by Ophthalmologists for Ophthalmologists ® 


Align yourself with an 
exceptional group of 
Implanting Surgeons. 


The four loop, iris plane lens has seen 
a multitude of changes in its lifetime 


Some of these changes have come 
about through the close cooperation 
of lolab and members of the implant 
community. The cooperation is shown 
in our product. 


Well defined loop angle geometry 

Easily discernable dioptic power 

Rigidly controlled clearance be- 
tween the posterior surface of the 
lens and the posterior loop for proper 
iris clearance 

First to introduce weight saving, 


non-biodegradable, polypropylene 
loop construction 


By choosing this lens design for im 
plantation you've aligned yourself with 
an exceptional group of implanting 
surgeons. We feel we make a lens 
worthy of this group 


Telephone Toll Free: (800) 854-1761 
Toll Free In California: (800) 472-7770 
Telephone: (714) 599-8347 


The Precision Optics People 











WITH AOS OF Tironcon A 
THE UNCOMPLICATED 
-SOFT CONTACT LENS. 


UNCOMPLICATED DESIGN ASSURES EXCELLENT VISION 

Every AOSOFT lens is lathe-cut to give your patients sharp visual acuity and 
uncompromising fit. More than 150 quality-control checks during the pro- 
cessing of the AOSOFT lens assure you of the highest possible consistency, 
smooth optical surfaces and edge integrity. 


UNCOMPLICATED FITTING MEANS MORE SUCCESSFUL 

FITTINGS PER DAY 

Fewer variables in the AOSOFT lens Vault fitting system mean you can fit 
more patients per day. In fact, clinical studies show that over 9096 of patients 
can be fitted with just three vaults’ Your time involved in lens selection 

is cut to a minimum. And you have more successful fittings, even with hard- 
to-fit patients. Whether you prefer to fit from an inventory or from 

a small diagnostic set, there is an AOSOFT lens system for you that 

is simple, easy, uncomplicated. 


UNCOMPLICATED PERFORMANCE REDUCES PATIENT COMPLAINTS 
Your patients can expect comfort from the first day you fit them, with a 
minimum of spectacle blur. You get few patient “call-backs” since problems 
are minimal with the rapid adaptation and easy-to-wear schedule of 

"the AOSOFT lens. 


UNCOMPLICATED OFFICE MANAGEMENT MEANS MORE 

TIME FOR YOU 

Now you can spend your valuable time on more important things. You can 

increase your practice income potential, make your practice more cost- 

efficient, increase your patient flow. Today, thousands of your colleagues 

are enjoying less complicated practices by building on the AOSOFT -> 

lens, the uncomplicated soft contact lens. Shouldn't you make it the primary 

lens in your practice, too? |. Data on file, American Optical Corp.. Soft Contact Lens Div. Southbridge. MA 01550 
See next page for prescribing information. 
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MBSOFT* (tetrafilcon A) Hydrophilic Contact Lenses 

DESCRIPTION 

AOSOFT® (tetrafilcon A) Hydrophilic Contact Lens is a hemispherical shell 
which covers the cornea and may cover a portion of the adjacent sclera. The 
lens material, tetrafilcon A, is a hydrophilic random terpolymer of 2-hydroxy- 
ethyl methacrylate, N-vinyl-2-pyrrolidone and methylmethacrylate. The 
polymer is a three-dimensional network of terpolymer chains joined by divinyl- 
benzene cross-links. It consists of 57.5% tetrafilcon A and 42.5% water by 
weight when fully hydrated in 0.9% sodium chloride solution buffered with 
monobasic and dibasic sodium phosphates. 


ACTIONS 

inits hydrated state, the AOSOFT* Hydrophilic Contact Lens is soft and 
pliable When dry, the lens becomes hard and brittle. These states are 
completely reversible and a lens which has been permitted to dry out will 
recover all of its hydrated properties when placed in normal saline for a period 
of two hours. When placed on the human cornea, the hydrated lens acts asa 
refracting medium to compensate spherical ametropias, The material has a 
refractive index of 1.43 and the lens has a visible light transmittance greater 
than 97%. 


INDICATIONS 

AOSOFT® Hydrophilic Contact Lenses are indicated for the correction of 
vision in persons with non-diseased eyes who have spherical ametropias, 
corneal astigmatism of 2.50 diopters or less and/or refractive astigmatism of 
2.00 diopters or less. 


CONTRAINDICATIONS 

AOSOFT* Hydrophilic Contact Lenses are contraindicated in the presence of 
any of the following conditions: (1) Acute and subacute inflammation of the 
anterior segment of the eye. (2) Any eye disease which affects the cornea and 
conjunctiva. (3) insufficiency of lacrimal secretion. (4) Corneal hypoesthesia. 
(5) Any systemic disease which may affect the eye or be exaggerated by 
wearing contact lenses. 


WARNINGS 

Medications and Eye Drops: AOSOFT* Lenses must be stored in an 
appropriate solution when off the eyes, the type of solution being dependent on the 
system used for disinfection. When the lenses are disinfected with the thermal 
disinfection system, they may be stored only in LENSRINS* or BOIL n SOAK* 
Solution (sterile, buffered preserved saline solution). When lenses are disinfacted 
with the chemical disinfection system, they may be stored onlyin FLEXSOL* 
Solution (sterile, isotonic buffered solution containing Adsorbobase—a water 
soluble polymeric vehicle —and preserved with thimerosal 0.001%, chlorhexidine 
0.005% and edetate disodium 0.1%). 

No ophthalmic solutions or medications, including hard contact lens solution, 
can be used by AOSOFT® Lens wearers prior to or while the lenses are in place on 
the eyes. Also, no solutions, including hard contact lens solutions, other than 
LENSRINS* or BOIL n SOAK® Solution or FLEXSOL® Solution may be used on 
AOSOFT* Lenses when they are off the eyes. 

Since liquids and vapors may be absorbed by AOSOFT® Lenses, they should 
not be placed in the mouth for wetting, nor wiped with a cloth or tissue. 

Abrasions and Infections: if a lens becomes less comfortable than it was 
when first placed on the wearer's cornea, the lens should be removed immediately 
and the wearer's eye and the lens examined for the possible presence of a foreign 
body if any eye abrasion, ulceration, irritation or infection is present, or any 
abnormal eye condition is observed concurrently with lens wear, the lens should 
be removed immediately and a physician consulted. 

Wearing Restrictions: AOSOFT* Hydrophilic Contact Lenses should not be 
worn while swimming. sleeping, or in the presence of irritating fumes of vapors. 

Visual Blurring: lf visual blurring occurs, the lens must be removed unti the 
condition subsides. 

Lens Sanitation: Patients must adhere to the recommended daily sanitary 
care procedures for AOSOFT* Hydrophilic Contact Lenses. Failure to follow this 
procedure may result in the development of serious ocular infections, 


PRECAUTIONS 

Storage: AOSOFT* Lenses may be stored oniy in the appropriate storage 
solution: LENSRINS* or BOIL n SOAK* Solution ot FLEXSOL* Solution depending 
on disinfecting methods used. if left exposed to air, the lenses will dehydrate, 
become brittle and break readily. lf a lens dehydrates, it should be soaked in either 
LENSRINS*, BOIL n SOAK* or FLEXSOL* Solution until it returns to a soft, supple 
state. 

Cleaning and Disinfecting: AOSOFT * Lenses must be both cleaned and 
disinfected daily Separate procedures and products are needed to clean and to 
disinfect. Two methods of disinfection, thermal or chemical, have been shown to 
be equally effective. The choice of disinfection system should be made in 
consultation with yout eye care practitioner 

Cleaning: Daily cleaning is necessary to remove mucus and other deposits 
which may have accumulated on the tens surface. Each time the lenses are 
removed from the wearer's eyes, both surfaces of the lenses must be cleaned 
using several drops of PREFLEX* Cleaning Solution (sterile solution of a nonionic 
cleaner preserved with thimerosal 0.002% and edetate disodium 0.1%). Lenses 
must be cleaned before they are disinfected. as deposits on the lenses tend to 
harden and became more difficult to remove after the lenses are disinfected. 

Disinfecting: AOSOFT® Lenses may be disinfected with either a thermal or 
chemical regimen. One method or the other must be selected, but not both. THE 
USER MUST NOT ALTERNATE BETWEEN METHODS. 

Thermal Disinfection Method: AOSOFT* Lenses may be effectively 
disinfected after cleaning with PREFLEX* Cleaning Solution with use of the 
AOTHERM" Heating Unit For Lens Disinfection and LENSRINS* or BOIL n SOAK* 
Solution. Fresh LENSRINS* or BOIL n SOAK* Solution must be used for daily 
storage of lenses or each time the lens is stored. The AOTHERM™ Heating Unit For 
Lens Disinfection requires distilled water The AOSOFT* Lens Storage Containers 
must be emptied and filled with fresh LENSRINS* or BOiL n SOAK* Solution just 
prior to disinfecting the lenses. 
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Chemical Disinfection: Disinfection with PREFLEX* Cleaning Solution, 
FLEXSOL* Solution and NORMOL® Rinsing Solution (sterile isotonic saline 
solution preserved with thimerosal 0.001% and chlorhexidine 0.005%) has also 
been shown to be an effective disinfection system for daily care of AOSOFT* 
Lenses. 

AOSOFT* Lenses must be cleaned and rinsed daily (or after wearing) with 
PREFLEX® Cleaning Solution and NORMOL* Rinsing Solution. The AOSOFT* 
Lens Storage Containers must be emptied and refilled with fresh FLEXSOL* 
Solution each time the lens is stored. Fresh FLEXSOL* Solution must be used daily 
for storage and disinfection. 

WARNING: DO NOT MIX OR ALTERNATE THE DISINFECTION AND STORAGE 
SYSTEMS. FLEXSOL® SOLUTION SHOULD NOT BE USED WITH HEAT. æ 

Hygiene: Before handling the lenses, hands must be washed, rinsed thoroughly 
and dried with a lint-free towel. Cosmetics, lotions, soaps, oil and hand creams 
must not come in contact with the lenses since eye irritation may result. If hair 
spray is used while the lenses are being worn, the eyes must be kept closed 
until the spray has settled. 

Fluorescein: Never use fluorescein while the patient is wearing the lensese 
because the lenses will become discolored. Whenever fluorescein is used, flush 
the eyes with LENSRINS* or BOIL n SOAK® and wait at least one hour before 
replacing the lenses. Too early replacement may allow the lenses to absorb 
residual fluorescein. 


ADVERSE REACTIONS 

Serious corneal damage may result from wearing lenses which may have 
Soaked in hard contact lens solutions. Eye irritation may occur within a short 
time after putting on a hypotonic lens. Removal of the lens will relieve the 
irritation. 

Very rarely a lens may adhere to an eye as a result of a patient sleeping with 
the lens on, of as a result of wearing a hypotonic fens. If a lens adheres for any 
reason, the patient may be instructed to apply a few drops of LENSRINS* or 
BOIL n SOAK® Solution (if using a thermal disinfection regimen) or 
ADAPETTES® Cleaning and Rewetting Solution (sterile, isotonic, buffered 
solution containing Adsorbobase and preserved with thimerosal 0.002% and 
edetate disodium 0.05%) (if using a chemical disinfection regimen), and wait 
until the lens moves freely before removing it. 

Clinical studies indicate that corneal edema as manifested by symptoms 
such as rainbows or halos around light or visual blurring may occur if lenses 
are worn continuously for too long a time. Removal of the lenses and a test 
period of at least one hour generally relieve these symptoms. if symptoms do 
not subside promptly, professional consultation should be obtained. 

Excessive tearing, unusual eye secretions and photophobia are not normal: 
ifthese symptoms occut, the patient should be examined to determine their 
Cause, 


DOSAGE AND ADMINISTRATION . 

Fitting: Conventional methods of fitting contact tenses do not apply to 
AOSOFT® (tetrafilcon A) Hydrophilic Contact Lenses. For a detailed description of 
the fitting technique, refer to the Fitting Guide for AOSOFT* Hydrophilic Contact 
Lenses, copies of which are available from: American Optical Corp., Soft Contact 
Lens Div, Southbridge, MA 01550. i 

Wearing Schedule: There may be a tendency for the patient to overwear the 
lenses initially. Therefore, the importance of adhering to the following initial daily 
wearing schedule shouid be stressed to the patient. 


Wear Time 
(hours) 


Rest Period 
(hours) 


Wear Time 
(hours) 
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balance of 


ali waking hours waking hours” 


*lenses should never be worn 24 hours a day 


Lens Care and Handling: Care must be taken on the initial visit to assure that 
the patient is supplied with an AOSOFT* Wearer's Kit and fully understands ail 
care and handiing instructions for the lenses. As with any contact lens, regular 
recall visits are necessary to assure patient health and compliance with 
instructions. 

How Supplied: Each lens is supplied sterile in a glass vial containing 0.9% 
sodium chloride solution buffered with monobasic and dibasic sodium 
phosphates. The glass vial is marked with the Vault Number, Dioptric Power, 
and Lot Number " 

The AOSOFT® Wearer's Kit is required for lens cleaning, disinfection and storing 
of the lenses. The Kit may consist of either of the following: 

Thermal Disinfection Regimen: AOSOFT* Wearer's Kit, AOTHERM"" Heating 
Unit For Lens Disinfection, LENSRINS® Solution, PREFLEX® Cleaning Solution, 
AOSOFT* Wearers "How To" Book, AOSOFT* Lens Storage Container. 

Chemical Disinfection Regimen: AOSOFT* Wearer's Kit, AOSOFT* Lens 
Storage Container, PREFLEX* Cleaning Solution, NORMOL® Rinsing Solution, 
FLEXSOL* Storage and Disinfection Solution, AOSOFT* Wearer's "How To" Book. 
PREFLEX, NORMOL, FLEXSOL, ADAPETTES, and BOIL n SOAK are registered 
trademarks of Burton. Patsons & Company, inc. 


CAUTION: Federat law prohibits dispensing without prescription. 
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- The Stereo System 
from Kowa 


KOWA’S HAND-HELD FUNDUS CAMERAS 
. WITH STEREO LENS ATTACHMENT AND 
SLIDE VIEWER. 3 


e Clip-on stereo lens can be 
used with either Kowa RC-2 
or RC-3 single lens reflex 
fundus cameras. 


è Single slide for best separa- 
tion and optimum 3D view. 


e Stereo viewer provides ex- 
cellent 3D image of optic disc 
cupping. 


e 2x magnification can be 

viewed directly through lens 

. no special extensions 
necessary. 


e Patient numbering device 
superimposes information di- 
rectly on film. 


e Available Polaroid and motor- 
drive backs are easily and 
quickly interchanged. 


e Hand-held flexibility ideal for 
post-op or pediatric use. 


e Kowa joystick also available. 





Stereo components developed by K. E. Schirmer, MD, FRCS; Montreal. 





Kowd Kowa Company. Ltd. TOKYO, JAPAN KOWA AMERICAN CORP., New York, N.Y. 10001 


K «Kee E 


..with the future in sight 





456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
Philadelphia + New York * Boston * Los Angeles * Chicago * Houston * Atlanta + Cleveland 
Call toll free: 800-523-5620 (in PA call 215-353-4350) « All products serviced in Broomall, PA 








Th r ‘Sneverb naun ` 





ausSi fWuy tu hanal 





hard-to-handie patients. 


Dioptron II 
. does every- 
thing youd expect 
from an autorefractor, 
except it does it faster, 
better and easier. 


It saves time. Dioptron || cuts 2 to 


6 minutes off an average eye examination. 


And that will make your examinations 
faster, more efficient — and allow you to 
increase your patient load. 


It saves trouble. Dioptron |! 
makes it easy to handle your hard-to- 
handle patients. Since it requires no 
patient response, theres no 
patient confusion. 

Dioptron Il lets you handle your 
contact lens patients easier and faster 
than ever before. And after the lenses 
are made — use it to overrefract to verify 
a correct fit. 

With aphakics, Dioptron II lets 
you simplify post-operative monitoring 
of astigmatism to help determine 
the final prescription. 

Dioptron II is easy to use with 
children. They enjoy it. And since it 
doesnt require their response, you get 
faster, more objective information. 

Dioptron II can give you results 
with even early cataract patients — 

a situation where retinoscopy is difficult, 
if not impossible. 

And for your geriatric patients, 
Dioptron II means less decisions and 
examination fatigue for them — and 
faster, more accurate results for you. 


— 





It saves work. It's simple to use. 
Your receptionist can learn to operate it 
in 1 to 2 hours. So youre free to con- 
centrate on the subjective examination. 


It saves mistakes. Dioptron |! 


gives you a more accurate starting point. 
Most autorefractors have a fixed 





















target that appears more blurred to 
some patients than others. Dioptron Il 
has a "dynamic" target. That 
means it examines the patient's eyes, 
then “fogs” the target to the right 
degree. So every patient sees the target 
approximately the same way. You 
get a perfect, objective starting 
point every time — 
without cycloplegics. 


It saves you future 

problems. Dioptron II is 100% 

modular construction. Its built with 
its electronics in a pull-out drawer. 
Servicing is faster and easier. So when 
future improvements are made, you can 
simply add on a new module instead 
of replacing the entire instrument. 


Its compact. Dioptron Il is a single 
unit that needs only a 4 foot by 6 foot 
working space. It fits easily into any 
existing office layout. 


Its adaptable. It works perfectly 
under normal office lighting. You can 
install it anywhere without creating 
special low-light conditions. 

Its a Coherent product. You're 
getting the most technically 
advanced equipment available. With 
reliable, professional service 
behind it. 

Coherent services 
start even before your tod 
Dioptron Il arrives — with — 
Practice Management e. 
Services. That means, 
at your request, we 
conduct a review of 
your office layout 
and procedures. 
We suggest 
where to install 
your Dioptron Il. We 
help train your per- 
sonnel. And we show 




















LIES 


aam 
you how to introduce your patients to it. 
With Coherent, you get more than an 
autorefractor — you get a system with 
the most advanced before and after sale 
technical support. 


DIOPTRON Ii SAVES YOU 
REAL MONEY. 
NOT JUST TAXES. 


Equipment investments justified 
by tax write-offs are often marginal at 
best. But you don't have to consult 
your tax attorney to see that Dioptron || 
makes good economic sense. 

With Dioptron II's new, affordable 
price — about half what you'd expect 
to pay — you'll come out ahead perform- 
ing just 6 refractions a day. But more 
importantly, Dioptron II will allow you to 
increase your patient load dramatically. 


IT PRACTICALLY 
PAYS FOR ITSELF. 


If you added only one patient per 
day by using Dioptron Il, in just one 
year it would pay for itself. And 
if yours is a high volume 
practice, you'll see results 
in a fraction of that time. 


SEE FOR 
YOURSELF. 
Dont take our word 
that Dioptron II is all we say it 
is. See for yourself. Call or 
write us. Our representative 
will be happy to discuss your particu- 
lar needs — and show you how we ve 
made the world's best auto- 
2 See, rlefractor even better. 
AE And besides, at half 
what you'd expect to 
pay, when you see 
Dioptron ll, we think 
you'll see it our way. 
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Your patient demands 
.- his correct | 


prescription. | 


GLASS 
LENSES 


WILL NOT . 
WARP 


Today's patient is keenly aware of his right to insist upon the finest quality 
and strict adherence to high standards. And, more and more, dispensers 
of all medical devices are being held accountable by their patients and by 
consumer advocates. i 











In this climate, it makes sense to give your patients quality glasses made of 
real glass. Unlike plastic, glass lenses will not warp from heat or from frame 
stress or rough handling. And strengthened glass is harder and stronger ° 
than plastic and not susceptible to scratching from every day use. 


Real glasses are made from real g/ass. 


SCHOTT OPTICAL GLASS INC. 
DURYEA, PENNSYLVANIA 18642 
(717) 457-7485 TWX 510-671-4535 
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OCULAR DRUG THERAPY 
UPDATE 1978 


Presented by the University of Califor 
Department of Ophthalmoloy 


September 15 and 16, 1978 
The Newporter Inn, Newport Beach, C 


A current review of drug therapy in tl 
of ocular problems. This review is approved 
C.M.E. credit in Category I of the AMA Ph 
nition Award. 

The guest faculty is composed of an out 

of national and international ophthalmolog 
erator for the session is Dr. Irving H. Leop 
Department of Ophthalmology, University of C 

Registration fee is $50.00. The numbe 
is limited to 350. For information or regist 
OCULAR DRUG THERAPY —UPDATE 1 
of California, Irvine, Department of Ophtha 
Jamboree Blvd., Irvine, California 92715. 


AIIERGAN 


This program is supported in part by a grant from 
Allergan Pharmaceuticals, Inc., Irvine, California 92713 ©1978 ^ 
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AMOX Acetazolamide, 
MMeMmOorates a quarter of a century 
Proven benefits against glaucoma 
e most widely used agent of its kind, 
AMOX is supported by more clinical 
als than any other product of its class. 


JIAMOX 


And it often complem 
of topical miotics. Whe 
sustained-action SEQU 
rapid-acting Parenter 
Iablet therapy, you kn 
do by what its done 


SEQUELS —Sustained R 
Capsules of 500 mg. 


PARENTERAL —sterile so 
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Diamox — all forms 


Acetazolamide 
Before prescribing, consult package insert 


indications: Tablets and Parenteral only: For adjunctive 
treatment of: edema due to congestive heart failure; drug- 
induced edema; centrencephalic epilepsies (petit mal, 
unlocalized seizures) 


All forms: Chronic simple (open angle) glaucoma, secondary 
glaucoma, and preoperatively in acute angle closure glau- 
coma where delay of surgery is desired in order to lower 
intraocular pressure 

Contraindications: When sodium and/or potassium serum 
levels are depressed, in marked kidney and liver disease Or 
dysfunction, suprarenal gland failure and hyperchlorem« 
acidosis. Long-term use in chronic noncongestive angle 
closure glaucoma 

Warning: Although teratogenic and embryocidal effects 
demonstrated in mice at more than ten times the equivalent 
therapeutic doses have not been evidenced in humans, do 
not use DIAMOX in pregnancy, especially during the first 
trimester, unless expected benefits outweigh these potential 
adverse effects 

Precautions: Increasing the dose may increase drowsiness 
and paresthesia and decrease diuresis. Adverse reactions 
common to aJ! sulfonamide derivatives may occur: fever, rash 
crystalluria, renal calculus, bone marrow depression, throm- 
bacytopenic purpura, hemolytic anemia leukopenia, pancy- 
topenia, agranuloeytosis. Early detection is advised and if 
such occur, discontinue drug and institute appropriate 
therapy. 

Adverse Reactions: Short-term therapy: (minimal) pares 
thesias, particularly a “tingling” feeling in the extremities 
some loss of appetite, polyuria, drowsiness, confusion. Long- 
term therapy: An acidotic state may supervene usually cor- 
rected by bicarbonate. Transient myopia 


Other: (occasional) urticaria, melena, hematuria, glycosuria 
hepatic insufficiency, flaccid paralysis, convulsions 


LEDERLE LABORATORIES, A Division of 
American Cyanamid Company, 
Pearl River, New York 10965 034-7R 


FACULTY POSITION 
AVAILABLE 


General Ophthalmologist with subspecialty 
training in glaucoma is sought for well estab- 
lished University Department of Ophthalmol- 
ogy, academic rank commensurate with cre- 
dentials. Qualifications include successful 
completion of approved eye residency pro- 
gram plus fellowship experience in glaucoma. 
Duties include teaching, patient care and re- 
search. Salary based on strict full time rank. 
Send curriculum vitae, bibliography and ref- 
erences to John L. Keltner, M.D., Department 
of Ophthalmology, University of California, 
Davis, CA 95616. Open until filled. 


AN EQUAL EMPLOYMENT 
OPPORTUNITY/AFFIRMATIVE ACTION EMPLOYER 


ANTERIOR AND POSTERIOR 
SEGMENT VITRECTOMY COURSE 


Sponsored by 


THE POST GRADUATE INSTITUTE OF 
THE NEW YORK EYE AND EAR INFIRMARY 


NOVEMBER 2-3, 1978 


FACULTY 
Jorge N. Buxton, M.D. James C. Newton, M.D. 
Gerald B. Kara, M.D. Morton L. Rosenthal, M.D. 
Others to be announced 


SLIDES, FILMS, VIDEO-TAPES and 
SUPERVISED PRACTICE SURGERY 


This CME Course qualifies for 16 credits in Category 1 for 
the Physicians’ Recognition Award of the American Medical 
Association. 


Registration fee: $300.00 
(Luncheons included) 


For registration and further information, please write: 


Jane Stark, Registrar 
Post-Graduate Institute 

New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 
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The American Society of Ophthalmic 
Plastic & Reconstructive Surgery 
9th Annual Scientific Session 


Friday, October 27, 1978 8:00 AM to 4:30 PM 
Radisson Muehlebach Hotel Kansas City, Missouri 


A.M.A. approved—Category | for 8 hours 


Featured speakers include Drs. Crowell Beard, Alston Callahan and Byron Smith. 
Special guest lecturer will be Leo Koornneef, Department of Anatomy and Embryol- 
ogy, University of Amsterdam, Holland. 


Registration fee before September 30th is $60.00, after that date $75.00. Residents 
and paramedical $30.00 before September 30th with letter from personnel depart- 
ment chairman, after 30th $40.00 


For information or registration, write: 


A. Jan Berlin, M.D. 
Cleveland Clinic 

9500 Euclid Avenue 
Cleveland, Ohio 44106 
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a A Lens For All 
For All Seasons : Seasons 
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Jerald L. Tennant, M.D. 


A concise, illustrated book which describes in 
detail Dr. Tennant's technique for implantation of 
the Choyce-type pseudophakos in both primary 
and secondary cataract cases. 

This instructional manual deals with lens 
fixation, intracapsular vs. extracapsular extraction, 
complications during surgery and how to avoid 
them, postoperative care, and other vital subjects. 


; i STEP-BY-STEP ILLUSTRATED INSTRUCTIONS 
<P AND “PEARLS” FOR THE CHOYCE-TYPE 
INTRAOCULAR IMPLANT SURGEON 
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Please send copy(s) of A Lens For All Seasons" $20.00 each 





Enclosed is my check or money order in the amount of $ 





TO: MADISON OPTICAL, INC. 
101 NORTH ZANG BLVD DALLAS, TEXAS 75116 
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IDOXURIDINE 


The Standard 
-for Herpes Simplex 
Keratitis 









brand of — 


IDOXURIDINE 


* 


Ointment 0.5% 
Solution 0.196 


* Never Exceeded in Clinical Effect 
e Lower Cost than ara-A* 


* Epithelial or Stromal Lesions 


d 


*Dased on manufacturer's suggested list prices. 
Check your local pharmacy for actual patient cost. 


* 





Defore prescribing, see complete pre- 
scribing information in SKGF literature or 
PDR, The following is a brief summary. 


Indication: Herpes simplex keratitis Gopi- 
cal use only). 


Contraindications: Known or suspected 
hypersensitivity to any of the com- 
ponents. 


Warning: Adrninister with caution in preg- 
nancy or women of childbearing poten- 
tial. Malformations were reported in one 
study in rabbits when idoxuridine was 
instilled in the eyes of the dams: o sub- 
sequent, more detailed study in rabbits 
showed no such effects, even ot sub- 
stantially higher dosages. 


Precautions: If there is no response in epi- 
thelial infections after 7 or 8 days, other 
therapy should be considered. Recorn- 
mended frequency and duration of od- 
ministration should not be exceeded, 
Not effective in corneal inflamrmotions 
if herpes simplex is not present. Boric acid 
should nor be used concomitantly, To in- 
sure stability is maintained, the solution 
should not be mixed with other 
medications. 


Adverse reactions: Occasionally, irrito- 
fion, pain, pruritus, inflammation, or 
edema of the eye or lid; rarely, allergic 
reactions have been reported. Photo- 
phobia has occurred. Occasionally smoll 
punctate defects (which may be a monl- 
festation of the infection), cornea! cloud- 
ing, and stippling of the corneal epithe- 
lium have been observed. , 


supplied: 0.1% Ophthalmic Solution 
(1 mg./ml.)) in 15 ml. bottles with 
dropper, 0.5% Ophthalmic Ointment 
(3 mng./grarn) in 4 gram tubes. 


Smith Kline GFrench Laboratories 


Division of SmithKline Corporation 
Philadelphia, Pennsylvania 


SI SF 


a Sruthine company 















AMERICAN SOCIETY OF 


CONTEMPORARY OPHTHALMOLOGY 
14th Annual Meeting and Scientific Assembly 


and 


International Glaucoma Congress Ill 
January 14-19, 1979 


Caesars Palace - Las Vegas, Nevada 
40 Hours CME Credit/Category 1 


Over 100 leading ophthalmologists, under the leadership of Profs. Jules 
Francois, H. Saul Sugar, Fritz Hollwich, Claes Dohiman, Harvey Lin- 
coff, and John Bellows, will present the latest information in clinical 
ophthalmology. 


IGC Itl will be a two-day program, conducted by world famous experts on 
the newest advances in glaucoma, emphasizing office procedures: early 
diagnosis of glaucoma using refined perimetric techniques, ophthal- 
moscopic observation of degeneration of retinal nerve fiber layer, 
fluorescein angiography, interpretation of optic disc changes, evalua- 
tion of water loading, epinephrine, and pilocarpine tests, new surgical 
techniques, and many other advances. Faculty will inciude Drs. Man- 
sour Armaly, Jose Barraquer, Maurice Langham, W. Leydhecker, 
Bernard Schwartz, G. Scuderi, J. Wollensak, and many others. 


Other major seminars will include Intraocular Lens/Cataract Surgery 
chaired by Dr. Richard Troutman, Cornea and External Diseases 
chaired by Dr. Herbert Kaufman, Contact Lens Update chaired by Dr. 
Antonio Gasset, Vitreous/Choroid/Retina chaired by Dr. Harvey Lin- 
coff, and Cosmetic Surgery chaired by Dr. Pierre Guibor, ai! with panel 
discussions and question-and-answer sessions. 

Tutorials and workshops wil! be offered in Microsurgery, IOL, Ultrasonog- 
raphy, Strabismus, External Ocular Diseases, Anterior Segment Dis- 
eases, The Lacrimal System; Gonioscopy, New Drugs, and many others. 
FOR FURTHER INFORMATION AND COMPLETE PROGRAM: American 
Society of Contemporary Ophthalmology, 6 N. Michigan Ave., Chicago. IL 
60502. (312) 236-4673. 








University of California, Irvine, De- 
partment of Ophthalmology offers 
faculty position at Assistant Profes- 
sor level. Required: Board Cer- 
tified/eligible, research emphasis 
on retinal disorders. To teach medi- 
cal students and residents ocular 
ultrasonography, retinal disease, 
electro-physiology, and fluorescein 
angiography. All qualified candi- 
dates welcome, minorities and 
women encouraged to apply. Send 
C. V.references and publications to 
Chairman, Department of Ophthal- 
mology, University of California, 
Irvine, CA 92717. 
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GARAMYCIN 


gentamicin sulfate, U.S.P. 


OPHTHALMIC 








oolution-Sterile 
Ointment-Sterile 


Each mi or gram contains gentamicin sulfate equivalent to 
3.0 mg. gentamicin 


DESCRIPTION Gentamicin sulfate is a water-soluble antiin- 
otic of the aminoglycoside group active against a wide variety 
ot pathogenic gram-negative and gram-positive bacteria 

GARAMYCIN Ophthalmic Solution is a sterie, aqueous 
solution buffered !o approximately pH 7 for use in the eye 
Each m! contains gentamicin sulfate (equivalent to 3.0 mg 
gentamicin), disodium phosphate, monosodium phosphate, 
sodium chloride. and benzalkonium chioride as a preserva- 
tive 

GARAMYCIN Ophthatmic Ointment is a sterie omtment. 
each gram containing gentamicin sulfate (equivalent to 30 
mg gentamicin} in a bland base of white petrolatum. with 
methylparaben and prapyiparaben as preservatives. 
ACTIONS The gram-positive bacteria against which gen- 
tamicin sulfate is active include coagulase-posilive and coag- 
ulase-negative staphyfococci, including certain strains that 
are resistant to penicdbn, Group A beta-hemotytic and non- 
hemolytic streptococci and Diplococcus pneumoniae. The 
gram-negative bactena against which gentamicin sulfate is 
active include certain strains of Pseudomonas aeruginosa 
indole-positive and indole-negative Proteus species, Eschie- 
nema col Klebsiella pieumonidse (Fnediander s bacillus} 
Haemophilus infiueneae and Haemophidus aegyptius [Koch 
Weeks bacillus). Aerobacter aerogenes Moraxella lacunats 
(diplobacillus of Morax-Axenteld), and Nesssenad Species. 
including Neissena gonorrhoeae Although significant resis- 
tant organisms have not been isolated from patients treated 
with gentamicin at the present time. this may occur in the 
future as resistance has been produced with difficulty in vitro 
hy repeated exposures 
INDICATIONS GARAMYCIN Ophthalmic Solution and 
Ointment are indicated in the topical treatment of infections of 
the external eye and its adnexa caused by susceptible 
bactena Such infections embrace conjunctivitis. keratitis and 
keratoconjunctivitis, corneal ulcers, blepharitis and blepha- 
roconjunctivitis, acute merbomianitis. and dacryocystitis 
CONTRAINDICATIONS GARAMYCIN Ophthaimic Solution 
and Ointment are contraindicated in patients with known 
hypersensifivity to any of the components 
WARNINGS GARAMYCIN Ophthalmic Solution is not for 
injection H should never be injected subconjunctmally, nor 
should it be directly introduced into the anterior chamber of 
the eye 
PRECAUTIONS Prolonged use of topical antibiotics may 
give rise to overgrowth of nonsusceptbie organisms. such as 
fungi Should this occur, or if irntation or hypersensitivity to 
any component of the drug develops. discontinue use of the 
preparation and institule appropriate therapy 

Ophthaimic ointments may retard corneal healing 
ADVERSE REACTIONS Transient intaton has been re- 
ported with the use of GARAMYCIN Ophthalmic Solution. 

Occasional burning or stinging may occur with the use of 
GARAMYCIN Ophthaimic Ointment. 
DOSAGE AND ADMINISTRATION GARAMYCIN Ophthal- 
mic Solution: insti! one or two drops into the affected eye 
every four hours in severe infections, dosage may be in- 
creased to as much as two drops once every hour 

GARAMYCIN Ophthalmic Ointment: apply a small amount 
to the affected eye two to three times a day 
HOW SUPPLIED GARAMYCIN Ophthaimic Sofution— 
Sterile, Smi. plastic dropper bottle. stenle boxesvof one and 
six. Store away from heat 

GARAMYCIN Ophthalmic Ointment—Sterile, -ounce 
tube, boxes of one and six Store away tram heat 














9848358 
NOVEMBER 1973 


For complete details, consult package insert or literature 
available from your Schering Representative: or Professional 
Services Department, Schering Corporation, Kenilworth, New 
Jersey 07033. 


Schering Corporation 
SWW. S115 Kemlworth, N.J. 07033 
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saunders has the eye covered! 


Bech & Jensen 
EXTERNAL OCULAR TUMORS es 


Profusely illustrated with many color plates, this 
text/atlas presents the histopathologic aspects, 
gross appearances, and clinical correlations for 
almost every external eye tumor you'll encounter in 
daily practice. Each illustration is accompanied by 
precise clinical information and preferred treat- 
ment methods. Coverage includes: Papilloma, 
Atheroma, Angioma, Nevus, Fibroma, and much 
more. 

By Knud Bech, MD; and Ove Aksel Jensen, MD; both of 
the Institute of Ocular Pathology, Copenhagen, Denmark. 


64 pp. 120 ill. (4 color plates). May 1978. About $20.00. 
Order #1613-5. 


Heilmann & Richardson 
GLAUCOMA: Conceptions of the 
Disease: Pathogenesis, Diagnosis, 
Treatment 


This broad overview provides invaluable insights 
into glaucoma pathology, diagnosis, therapy, and 
pharmacology. Plus, you'll find the most up-to-date 
information on recent advances in glaucoma re- 
search. Contributions by internationally renowned 
experts, including George Spaeth, Paul Henkind, 
John Hetherington, Allan Kolker, and Steven 
Podos, make this the most authoritative reference 
on the subject. 
By Klaus Heilmann, MD, Munich, GDR; and Kenneth 
Richardson, MD, Anchorage, AK. About 475 pp. About 
325 ill. (2 color plates). About $50.00. Just Ready. 

Order #4627-1. 
Wem ORI RS er CODY 

AJO / 7/78 


Please send me on 30-day approval: 


L] 1613-5 Bech & Jensen 
O 4627-1 Heilmann & Richardson 
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monofilament 


developed for 
ophthalmic 
procedures. 






Smooth as only a monofilament can be: 


In handling 
l In tissue 
Available In tie-downs 
monofilament, —|n addition to the other benefits VICRYL suture 
dyed. is known for. Available in 9-0 and 10-0 sizes on 


a wide variety of needles. 


ETHICON 


the closing word 


*Trademark (See next page for complete product information.) ©ETHICON, INC. 1978 
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COMPLETE PRODUCT INFORMATION 


VICRYL * (Polyglactin 910) 
Synthetic Absorbable Suture 


DESCRIPTION VICRYL {palygiactin 910) synthetic ab- 
sorbabie suture is prepared from a copolymer ot glycolide 
and lactide. These substances are derived respectively from 
glycolic and lactic acids. The empirical formula of the co- 
polymer is (CHO. )m( C, H,O,)n. 

VICRYL sutures are sterile, inert. nonantigenic, nonpyro- 
genic. and elicit only a mild tissue reaction during absorption. 
The braided and monofilament sutures are colored violet to 
enhance visibility in tissue. The braided suture is also avail- 
able undyed (natural). 


ACTIONS Two important characteristics describe the in 
vivo behavior of absorbable sutures: first. tensile strength 
retention, and second, the absorption rate (loss of mass). 


Subcutaneous tissue implantation studies of VICRYL suture 
in rats show at two weeks post-implantation approximately 
55% of its original tensile strength remains, while at three 
weeks approximately 2096 of its original strength is retained. 


intrámuscular implantation studies in rats show that the 
absorption of VICRYL suture is minimal until about the 40th 
post.implantation day. Absorption is essentially complete 
between the 60th and 90th cays. 


INDICATIONS VICRYL synthetic absorbable suture is in- 
tended for use as an absorbable suture or ligature. 


CONTRAINDICATIONS This suture, being absorbable, 
should not be used where extended approximation of tissues 
under stress is required, 


WARNINGS — The safety and effectiveness of VICRYL (poly- 
giactia 910) suture in neural tissue, and in cardiovascular 
Surgery have not been established. 


Under certain circumstances, notably orthopedic proce- 
dures, immobilization by extemal support may be employed 
at the discretion of the surgeon. 


Do not resterilize. 


PRECAUTIONS VICRYL suture knots must be properly 
placed to be secure. Place the first throw in precise position 
for the final knot, using a double loop: tie the second throw 
square, using horizontal tension. additional throws are 
advisable. 

SKIN and conjunctival sutures remaining in place longer than 
7 days may cause localized irritation and should be removed 
as indicated. 


Acceptabie surgical practice must be followed with respect 
to drainage and closure of infected wounds, 


ADVERSE REACTIONS Reactions reported in clinical 
trials which may have been suture related have been mini- 
mal. These include skin redness and induration, rare in- 
stances of hemorrhage, anastomotic leakage, wound 
separation in the eye, and abscesses 


DOSAGE AND ADMINISTRATION Use as required per 
operation. 


HOW SUPPLIED VICRYL sutures are available sterile, as 
braided dyed (violet) and undyed (natural) strands in sizes 
3 to 8-0, in a variety of lengths, with and without needles, 
and on LIGAPAK® ligating reels. VICRYL sutures, mono- 
filament, dyed (violet) are available in sizes 9-0 and 10-0, 
in a variety of lengths with needies 

Also available in sizes 1 to 4-C attached to 

CONTROL RELEASE” needles. 
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THE EYE FOUNDATION 
OF AMERICA 
PRESENTS A 


GLAUCOMA SYMPOSIUM 
— AND 10, 
] 


The Royal Orleans Hotel 
621 St. Louis Street 
New Orleans, Louisiana 70140 


Telephone: 504-529-5333 


SYMPOSIUM CHAIRMAN: 
GEORGE M. HAIK, M.D. 


TUITION: 
Practicing Physicians $150.00 
Residents No Tuition 


FOR INFORMATION AND REGISTRATION 
PLEASE CONTACT: 


The Eye Foundation of America 
823 Maison Blanche Building 
New Orleans, Louisiana 70112 

Telephone: 504-581-3714 





DMV Contact Lens 
Remover 


The NO STRETCH Method of 
Contact Lens Removal 


So simple, so far superior to the manual 
method of stretching the eyelids, that every one 
of your patients should use this procedure for 
removing contact lenses, Just the wetting of the 
cup and a gentle touch to the lens does it. 
Complete with carrying case. 


Available from your contact. lens laboratory 


* 


OVERSEAS OUTLET: 


Willi Ott Kontaklinsen 
Stauffacherstrasse $, 8004 Zurich, Switzerland 


DMV Contact Lens Company 
Box 2829 Zanesville, Ohio 43701 
Phone: (614) 452-4787 o 
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The Haag-Streit 
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Slit Lamp 900 


is a lifetime investment... 


For Service or 
Product Information Contact 


HAAG STREP KC 


Subsidiary of 
Haag-Streit AG, Berne, Switzerland 


6 Industrial Park 
Waldwick, New Jersey 07463 
(201) 445-1110 





and so is the service 
that comes with it. 


Owning or operating a Slit Lamp 900 means owning 

and operating the original. It also means you have the 
world's most reliable instrument which offers all the 
benefits of superior ease of operation, superb accuracy 
and unmatched quality. 

Made by the world’s leader in ophthalmological and 
related instrumentation, the Slit Lamp 900 is a lifetime 
investment and so is the service that comes with it. 


Our field service organization is composed of 
technicians who have served a minimum of five years 
in both manufacturing and service before qualifying 
for assignment to the U.S. . 


From September through November 1978 we will be 
making service calls in Northern California, Nevada, 
Washington and Oregon. (Please reply by August 11, 
1978.) 


If you are in this area and have a Haag-Streit instrument 
that you wish to have serviced, please let us know. 

Just fill in the coupon, send it to us and we'll respond 

as soon as we hear from you. If you prefer, just give 

us a call and have your serial numbers handy. 


If you don't own the world's finest, original Slit Lamp, 
isn't it time you did ? 


Which Haag-Streit Instruments 
would you like to have serviced? Comments as to functioning of instruments: 








Goldmann No. . 














1 Slit Lamp No. 900 i 
No. 870 

2 Applanation Tonometer No. 900 

3 Javal Ophthalmometer No 

4 Goldmann Perimeter No 





. Other Haag-Streit Instruments 
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Robert A. D’Amico, M.D. 
Director, Department of Ophthalmology 
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~GLAUCOMA and CO? 


G. Peter Halberg 
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Robert A. D'Amic 


Friday, November 3 
RETINA 
Ruth Stoddard Lon 


An illustrious faculty will be presenting the 
Glaucoma and Contact Lens fields 


REGISTRATION (Clinical Update) - $240.00, i 
J $140.00 fe 


Saturday, November 4 
SOFT CONTACT 


This intensive, practical “Hands On” course will be 
the cooperation of a distinguished faculty and the ı 


REGISTRATION (Soft Lens Update) - $140.00, ir 


' «For registration or information for Departn 
-either or both meetings, contact: St. Vine 
153 Wes 
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and the people who made it possible. 

John Winthrop, Ph.D., Lens Designer. “Perhaps the greatest challenge was improving alens 
concept that not only would permit add power at all distances between near and far, but 
more importantly provide an aberration-free distance portion, a wide aberration-free reading 
portion and.a short continuous progressive addition corridor for intermediate viewing. | feel 
strongly that presbyopes, who might resist wearing bifocals, will wear ULTRAVUE Lenses 
because they have no discontinuity in power and no dividi ng lines between the lens portions 
for near and far.’ | 

Bernie Grolman, M.S., D.O.S., Fitting System Designer. "It's another case of necessity being 
the mother of invention. The ULTRAVUE Lens with its sophisticated optics requires precise 
fitting. A new instrument was developed that determines the critical measurements. 
The Grolman Fitting System, which is simple to use, is an integral part of a total program 
aimed at ensurina patient satisfaction" 
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Affiliated with Thomas Jefferson University and the Pennsylvania Academy of Ophthalmology and Otolaryngology 


announces a course on 


RETINAL MANIFESTATIONS OF SYSTEMIC DISEASE 


a course for the practicing ophthalmologist featuring clinical and pathologic correlations 


GUEST SPEAKERS: 


THOMAS M. AABERG, M.D.. DONALD H. NICHOLSON, M.D. 
Director, Retina Section, and Professor Associate Profesor of Ophthalmology 
Department of Ophthalmology, Medical College University of Miami School of Medicine 
of Wisconsin, Milwaukee, Wisconsin Miami, Florida 
FACULTY: 
William Annesley, M.D. P. Robb McDonald, M.D. 
Wililam Benson, M.D. Michael Naidoff, M.D. 
Paul Carmichael, M.D. Charles Rife, M.D. 
T. D. Duane, M.D. Lov K. Sarin, M.D. 
Jay Federman, M.D. Jerry A. Shields, M.D. 
Richard Goldberg, M.D. William Tasman, M.D. 
Alfred Lucier, M.D. Myron Yanoff, M.D, 
Larry Magargal, M.D. A. W. Zimmermann, M.D. 
TOPICS: 
Diabetes Retinal Inflammatory Diseases 
Hypertension Tumors 
Sickle Cell Metabolic and Endocrine Disorders 
Collagen Diseases Detachment Prone Systemic Diseases 
Drug Toxicities Blood Dyscrasias 
Phakomatoses 
DATE: PLACE: 
September 8 and 9, 1978 Marriott Motor Hotel 
City Avenue and Monument Road 
FEE: eee : Hn at Schuylkill Expressway 
$100 for Residents Philadelphia, Pa. 19131 


(with letter from Dept. Chairman) 


AN AMA. 16-HOUR ACCREDITED COURSE FOR CONTINUING MEDICAL EDUCATION IN CATEGORY 1 








Ms. Ginny Suhoskey (215 - 972-6275) Name 
Retina Service Riis can 
Wills Eye Hospital 

1601 Spring Garden Street City 





Philadelphia, Pa. 19130 


State Zip 





For registration make checks payable to Retina Course. 
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-ast, sure, diagnoses 
Nith OCU-SCAN, a hand-held Ultrasonic scanner. 


fou get high resolution, magnified display of intra-ocular and orbital areas by 
imply holding a lightweight ingeniously engineered probe lightly against the eye- 
id. There is no patient preparation in this procedure. Special requirements are 
iccommodated by many built-in flexibilities—real time and gray scale displays, 

E “A-scan” display, optional digital biometric measurements, 
optional image storage modes, and more, all in a minimum of 
space. Send this coupon for complete data. 





This Sonometrics "B-scan" display revealed, in seconds, a 
retinal detachment with an anterior bridging 
membrane in a patient with a 
keratoprosthesis. 
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Important Advances 


The Peyman Vitrophage 
with the truly disposable cutters. 


Wide Angle Cutting Tip 


facilitates the removal of thick 
retropupillary membranes. 








Eye before operation Eye after operation 


The Peyman Vitrophage, with the instant on/off, cutting/vacuum 
system and only "truly disposable cutters’, provides precise, 
comfortable handling in such procedures as Vitrectomy (Pars 
Plana), removal of Cataractous Lens with Moderate Sclerosis, and 
as illustrated, thick Secondary Membranes and Taut Intravitreal 
Bands. 


Both the wide angle and standard cutters are disposable, 
eliminating the need for resterilization and allowing you and your 
staff greater flexibility in the scheduling of operations. 

The Peyman Vitrophage Model V-3002 is completely mobile and 
self-contained, and as it only requires standard 115 volt electrical 
supply, it’s ideal for clinics and emergency rooms. 


For further information call (213) 352-5955 





Wide Angle Cutter 


Peyman/Vitrophage 


A Division of David Kopf Instruments 
— 7327 Elmo Street 

Tujunga, California 91042 (213) 352-5955 

Eastern Regional Office 

27 Watchung Avenue 

Upper Montclair, New Jersey 07043 (201) 746-1485 
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CALL 
FOR 
PAPERS 


The AMERICAN INTRA-OCULAR IMPLANT SOCIETY JOURNAL is 
the quarterly scientific journal of the American Intra-Ocular Implant Soci- 
ety. Now in its fourth year of publication, AIOISJ is devoted entirely to the 
rapidly-expanding field of lens implantation—including lens testing, lens 
power determinations, implant techniques, problems with lenses, 
equipment reports, and intracapsular and extracapsular su rgery. 

The purpose of AIOISJ is to continue the education of implant sur- 
geons and physicians interested in implant surgery, and to communicate 
recent developments in the field. But much of this information comes 
from clinical practices rather than research institutes. Personal prefer- 
ences for lens types, experiences with unusual complications, follow-up 
reports on individual implant patients: the importance of this type 
of feedback is why AIOISJ is making a special effort to reach physi- 
cians who consider themselves primarily clinical practitioners, and 
not researchers. 

Are you using a surgical implant technique that you think is particularly 
effective? Have you experienced postoperative complications that you 
feel other physicians ought to be warned about? Do you have an in- 
teresting case study? Send us your data, either in an informal letter to the 
Editor, or as a complete manuscript. We'd like to hear from you, and so 
would your colleagues. 





Address manuscripts and correspondence to: 
The Editors 
American Intra-Ocular Implant Society Journal 
P.O. Box 3140 
Santa Monica, CA 90403 
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Albalon-A™ . 
Liquifilm* 
sterile ophthalmic solution 


DESCRIPTION A sterile ophthalmic solution having the following composition: 
naphazoline HCI... . 0.05%, antazoline Phosphate... . 0.5%, with: Liquifiim® 
(polyvinyl alcohol) 1.4%: benzalkonium chloride .004%, edetate disodium: poly- 
vinyl pyrrolidone; sodium chloride; sodium acetate, anhydrous acetic acid and/ 
or sodium hydroxide if needed to adjust the pH. ACTION Albalon-A combines 
the effects of the antihistamine, antazoline, and the decongestant naphazoline, 












INDICATIONS Based on a review of a related combination of drugs by the 
National Academy of Sciences - National Research Council and/or other 
information, FDA has classified the indications as follows: "Possibly" effective: 
For relief of ocular irritation and/or congestion or for the treatment of 
allergic, inflammatory, or infectious ocular conditions. Final classification of 
the less-than-effective indication requires further investigation. 























.. 5O tor minor ocular irritation and- 

estion, of allergic or inflammatory eti- 
consider Albalon-A. Only Albalon-A 
provides rapid eye whitening and. prompt, 
effective relief from itching and discomfort — 
while it helps patients preserve their teaspoonful 
of tears. 


dbalon-A 


naphazoline HCI 0.05%, antazoline phosphate 0.5% 











The only decongestant-antihistamine 
in a soothing, tear-like vehicle. 


CONTRAINDICATIONS Hypersensitivity to one or more of the components 
of this preparation. WARNING Do not use in presence of narrow angle glau- 


SUPPLIED 15 ml dropper-tip plastic dropper bottles. On prescription only. 


1. Bennett, J. E. The management of total xerophthalmia, Arch Ophthal 
81:667-682, 1969. 


AlleRGaN 


Pharmaceuticals, Irvine, CA 92713 
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RETAIL COST OF ANTIGLAUCOMA DRUGS IN TWO CITIES 


ROBERT RiTCH, M.D., NEWELL HARGETT, M.D., AND 
STEVEN PODOS, M.D. 
New York, New York 


AND 
MICHAEL A. KASS, M.D., AND BERNARD BECKER, M.D. 


St. Louis, Missouri 


The question of possible monetary ad- 
vantages to prescribing generic as op- 
posed to brand-name drugs has been de- 
bated extensively in both the medical and 
the lay press. Although the cost benefit to 
the patiént from the prescription of gener- 
ic drugs has been cited often,' 8 it has not 
been borne out in some studies.^? The 
findings of differences in bioavailability 
and bioequivalence between different 
marketed forms of the same drug have 
further fueled the controversy.? Other 
studies have suggested that price may 
vary with the type!°~!4 and locale!516 of 
the pharmacy and the number of services 
it offers.17 Race, dress, and appearance of 
the patient have been considered impor- 
tant in some studies.1?:16 

Little information exists on the retail 


From the Departments of Ophthalmology, Mount 
Sinai School of Medicine of the City University of 
New York, (Drs. Ritch, Hargett, and Podos), New 
York; and Washington University School of Medi- 
cine, (Drs. Kass and Becker) St. Louis, Missouri. 
- This study was supported in part by Grants EY 
02514 and EY 00336 from the National Eye Insti- 
tute, Bethesda, Maryland. Dr. Ritch was an NIH (EY 
05128) and a Heed Foundation Fellow (1977-1978). 
Dr. Hargett was a Fight for Sight, Inc., New York, 
Fellow (research grant F-302, in honor of Elsie K. 
Sloate). 

Reprint requests to Robert Ritch, M.D., Depart- 
ment of Ophthalmology, Mount Sinai Medical Cen- 
ter, One Gustave Levy Place, New York, NY 10029. 


cost of ophthalmic medications. In a cost 
study of antiglaucoma medications in the 
St. Louis area, Kass and Becker? reported 
no statistically significant difference in 
price between medications prescribed by 
generic and brand names. The present 
study expands on the previous one to 
include another geographical area (New 
York City) to compare the results in St. 
Louis and Manhattan and to investigate 
the effect of the race of the patient on the 
cost of two drugs used to treat glaucoma. 


METHODS 


Two employees of the Department 
of Ophthalmology at the Mount Sinai 
School of Medicine volunteered to pur- 
chase antiglaucoma medications from 
pharmacies in Manhattan: a middle-aged 
white woman and a middle-aged, dark- 
skinned Hispanic woman. Although nei- 
ther had glaucoma, both were familiar 
with the disease and the drugs studied. 
The Hispanic shopper pretended to know 
little English. To include diverse neigh- 
borhoods of the major ethnic grgups and 
socioeconomic strata, 24 pharmacies were 
selected from the Manhattan telephone 
directory. 

The two volunteers were given generic- 
name prescriptions for 15 ml of pilocar- 
pine 4%, one drop to both eyes four 
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times a day; and 250 mg of acetazolamide 
No. 30, one tablet orally four times a 
day. The white volunteer returned to the 
same pharmacies one month later with 
brand-name prescriptions for 15 ml of 
Isoptocarpine 4%, one drop to both eyes 
four times a day; and 250 mg of Diamox 
No. 30, one tablet orally four times a day. 

A middle-aged white woman with glau- 
coma visited 33 randomly chosen com- 
munity pharmacies in the Missouri coun- 
ties of St. Louis, Jefferson, and Franklin. 
The same prescriptions as above were 
used on the first visit, with half the phar- 
macies receiving brand-name. prescrip- 
tions and the other half receiving generic 
prescriptions. The pattern was reversed 
on the second visit one month later. 

In addition to purchasing the drugs, the 
shoppers noted: (1) any information re- 
quested by the pharmacy as to their gen- 
eral health or other medications used, (2) 
any advice given spontaneously regard- 
ing the drugs purchased, and (3) respons- 
es to a question concerning the spacing of 
doses of the drops. 

All drugs were paid for in cash, and 
itemized receipts were collected. The 
drugs were checked as to manufacturer, 
correctness of contents, and labelling. 

In St. Louis, information on a number 
of cost factors pertinent to the pharmacies 
and various services offered By the phar- 
macies was available from a state-wide 
study on cost-reimbursement for Medi- 
caid by the St. Louis College of Pharma- 
cy. The data from the Medicaid study 
were combined with our data in a masked 
way by using identification codes for each 
pharmacy to preserve the confidentiality 
of the information. Similar data were not 
available in Manhattan, and, as an alter- 
native, a questionnaire was mailed to 
each of the pharmacies included in the 
study. One part of the questionnaire dealt 
with the brands of antiglaucoma medica- 
tions, stocked by the pharmacy and the 
reasons for stocking them. The other part 
requested information as to whether the 
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pharmacy provided: (1) delivery, (2) 24- 
hour emergency service, (3) patient. con- 
sultation with the pharmacist regarding 
physician instructions, (4) charge ac- 
counts, and (5) maintenance of patient 
medication profiles. 


RESULTS 


. Data were complete for 22 pharmacies 
in Manhattan and 31 pharmacies in the 
St. Louis area. Two pharmacies in each 
area were dropped from -the final tabula- 
tion because they failed to fill one pre- 
scription. 

The total cost of either generic or 
brand-name drugs (white shopper) was 
significantly (P<.02, generic; P<.005, 
name brand) greater in Manhattan than in 
St. Louis (Table). All results were calcu- 
lated on actual drug price and did,not take 
into account the 6.5% sales tax on pre- 
scription drugs in St. Louis. 

The prices for drugs prescribed generi- 
cally and those for drugs prescribed by 
brand name for pilocarpine, acetazol- 
amide, or the two combined did not differ 
significantly statistically in either Man- 
hattan or St. Louis (Table). 

In Manhattan, only three of 44 pre- 
scriptions for generic pilocarpine were 
actually filled with non-brand-name prod- 
ucts. In 30 of 44 cases, Isoptocarpine 
was dispensed; Pilocar was dispensed in 
ten others. The mean costs of the drugs - 
were as follows: Isoptocarpine, $4.55; *. 
Pilocar, $4.26; and three generics, $2.88. 
Therefore, the difference in price of a 
generic prescription dispensed generical- 
ly or as a brand-name drug was signifi- 
cant. (A formal statistical analysis was not 
carried out because: of the small sample 
size.) In St. Louis, 23 of 31 generic pre- 
scriptions were filled with Isoptocarpine, 
six with Pilocar, and two with generic 
forms of pilocarpine. The mean cost of 
the drugs was as follows: Isoptocarpine, 
$3.86; Pilocar, $3.02; two generics, $3.80. 

All 44 generic prescriptions for acet- 
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We 


TABLE 
X 
PATIENT COST FOR DRUGS USED TO TREAT GLAUCOMA: MEAN DOLLARS + SD (RANGE) 


Location 
(No. of Pharmacies) Pilocarpine 
Manhattan (92) 
Brand name 4.46 + 0.64* 
(3.39 — 5.45) 
Generic 
White 4.99 + 0.851 
(2.25 — 5.45) 
Hispanic 4.45 + 0.94 
(2.50 — 5.95) 
St. Louis Area (31) 
Brand name 3.84 x 0.70* 
(2.82 — 5.30) 
Generic 3.69 + 0.831 
(2.00 — 5.30) 


Acetazolamide Both 
5.05 + 0.901 9.5] X 148* 
(3.75 — 7.50) (7.15 — 12.45) 
4.98 + 1.021, 9.27 € 1.734,$ 
(3.50 — 7.50) (6.15 — 12.45) 
5.19 + 1.128 9.64 + 1.798 
(3.30 — 8.65) (6.75 — 13.15) 
4.40 + 0.911 8.92 + 1.51* 
(3.00 — 6.65) (6.02 — 11.95) 
4.43 + 0.971 8.12 + 1.67 
(2.70 — 6.65) (5.20 — 11.95) 


Significant difference between Manhattan and St. Louis area, Student t-test: 


* P«.005 
+ P<.02 
{ P<.05 


$ Significant difference between white and Hispanic, paired t-test, P<.05. 


azolamide in Manhattan were filled with 
Diamox. In St. Louis, 30 of 31 prescrip- 
tions were filled with Diamox, and only 
one was filled with a generic form of the 
drug. 

Acetazolamide alone or in combina- 
tion with pilocarpine was significantly 
(P<.05) more expensive for the Hispanic 
shopper (Table). Pilocarpine (generic pre- 
scription) was more expensive when pur- 
chased by the Hispanic shopper, al- 
though the difference in cost did not 
reach statistical significance. The Hispan- 
ic shopper paid more in 12 pharmacies, 
the white shopper in four, and the two 
paid equal prices in six pharmacies. 

The 22 pharmacies in Manhattan were 
divided into two equal groups, those lo- 
cated in poorer neighborhoods and those 
in more affluent neighborhoods. There 
was no significant difference in the mean 
total price of all drugs in each pharmacy 
between the two groups of pharmacies 
($28.46 for the “better” neighborhoods 
and $28.38 for the “poorer” neighbor- 


hoods). Prices for each category (white 
generic, white brand-name, Hispanic ge- 
neric) were not significantly different be- 
tween the two types of neighborhoods. 
There was no significant difference be- 
tween the prices charged the white shop- 
per comparing brand-name prescriptions 
with generic prescriptions in either the 
better or poorer neighborhoods. In the 
better neighborhoods, the mean price for 
the two drugs prescribed generically paid 
by the Hispanic shopper ($9.67 + 2.14) 
was significantly (P<.05) greater than that 
paid by the white shopper ($9.20 + 2.06). 
The difference in the poorer neighbor- 
hoods was not significant, but the white 
shopper paid less (Hispanic shopper: 
$9.61 + 1.57; white shopper: $9.34 + 
1.52). In the stores in the better neighbor- 
hoods, the Hispanic shopper paid more in 
eight of 11 pharmacies, and the two shop- 
pers were charged equally in the other 
three. In the stores in the poorer. neigh- 
borhoods, the Hispanic shopper paid 
more in four, the white shopper paid 


/. 
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more in four, and the prices were equal in 
three. The number of pharmacies charg- 
ing the Hispanic shopper more than the 
white shopper was not significantly 
wen greater in the better neighborhoods than 
in the poorer neighborhoods. 

A twofold difference in price existed 
between the most and least expensive 
pharmacies with regard to total price of 
pilocarpine and acetazolamide in each 
category in each city. The lowest total 
price in Manhattan was $6.15 (white, ge- 
neric), and the highest was $13.15 (His- 
panic, generic). The lowest total price in 
St. Louis was $5.20 (generic), and the 
highest was $11.95 (both generic and 
brand). 

In Manhattan, eight questionnaires de- 
signed to obtain information on customer 
services and to determine availability of 
generic drugs were returned after the first 
mailing, and six more were returned after 
the second. The remaining ten pharma- 
cies were telephoned, and information 
was obtained from nine regarding ser- 
vices available. 

In Manhattan, the six pharmacies offer- 
ing four services charged the highest pric- 
es overall, but the costs to the patients 
were similar for all other pharmacies that 
offered from none to three services. There 
was a direct correlation between price 
and services offered in St. Louis area 
pharmacies. 

All 14 Manhattan stores responding to 
the questionnaires stocked pilocarpine, 
epinephrine, acetazolamide, and echothio- 
phate iodide in the commonly prescribed 
percentages. Most stocked carbachol, and 
less than half stocked demecarium bro- 
mide.or eserine. In most cases, brand 
names only were stocked. The reasons 
given for'stocking these particular brands 
included: (1) frequent prescription, (2) 
familiarily with the drugs, and (3) reli- 
ability of the company. 

Six of the 14 respondents stated that 
they sometimes had difficulty interpreting 
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prescriptions for eye medications. They 
generally complained about lack of spe- 
cific instructions concerning the size of 
bottles to be dispensed and frequency of 
instillation. Two of the respondents indi- 
cated confusion with regard to “OD” 
meaning “right eye" or “daily.” 

Two errors were made in filling the 132 
prescriptions in Manhattan (1.5%). One 
30-ml bottle of pilocarpine was dispensed 
instead of a 15-ml bottle, and one bottle of 
acetazolamide was labelled “twice a day” 
instead of "four times a day.” Four errors 
or difficulties were found in filling the 
124 prescriptions in St. Louis (3.2%): (1) 
Diamox was not labelled by name on one 
prescription, (2) Diamox was labelled as 
150 mg on one prescription, (3) one phar- 
macist did not know that acetazolamide 
was the generic name for Diamox until 
the shopper informed him, and (4) a pre- 
scription for acetazolamide was filled 
with the oral hypoglycemic agent aceto- 
hexamide, a potentially serious error. 

In Manhattan, information regarding 
advice and questions was tabulated only 
for the white shopper purchasing the ge- 
nerically prescribed medications, as the 
Hispanic shopper pretended not to speak 
English well. Sixteen of 22 pharmacists 
requested the shoppers name and ad- 
dress, and six of these requested the cor- 
rect spelling of the name of the physician. 
One asked if this were the first time she 
was using the medications. Five asked for 
no information at all. None of the phar- 
macists requested information as to any 
other medications the shopper might be 
using or any other illnesses she. might 
have. Despite this, on the questionnaire, 
several of these pharmacies claimed to 
maintain patient medication profiles. 
Eleven of the 22 pharmacists voluntarily 
explained the labels on the bottles and 
gave instructions as to the use of the 
drops, or both. Eight more pharmacists 
were able to answer the question concern- 
ing the timing of the drops, whereas three 
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could not or would not give any informa- 
tion at all. 

In St. Louis, 47% of the pharmacies 
claimed to maintain complete patient 
medication profiles, but only 14% asked 
any questions pertinent to this. All of the 
pharmacies claimed to consult with pa- 
tients regarding physicians’ instructions, 
but only 34% offered any spontaneous 
advice. Seventy-seven percent of the St. 
Louis pharmacies were able to answer the 
question concerning the timing of the 
drops. 


DISCUSSION 


Generic vs brand name prices—In the 
United States most prescriptions are writ- 
ten for brand-name items.!8 Some studies 
found generically prescribed drugs to be 
less expensive than those prescribed by 
brand name,!~§ whereas others found no’ 
or little& difference. The results obtained 
in both cities in our study indicate no 
significant price difference between anti- 
glaucoma drugs prescribed according to 
generic and brand names. 

However, the majority of the generic 
prescriptions were filled with brand- 
name items. Although only a few pre- 
scriptions were filled with generic forms 
of the drugs, the results from the Manhat- 
tan purchases suggest that generic pre- 
scriptions are less expensive when filled 
with generic forms of the drug. Similar 
results were found by Azornoff! in a study 
of the retail cost of meprobamate. In the 
St. Louis area, the few generically filled 
prescriptions were intermediate in price 
between the two common brands of pilo- 
carpine dispensed, whereas the one pre- 
scription for acetazolamide filled with a 
generic product was the least expensive of 
all ($2.70). The Drug Topics Red Book!? 
lists one of the brands of pilocarpine 
(Pilocar) as less expensive than a number 
of generically dispensed items, whereas 
another brand (Isoptocarpine) is more ex- 
pensive than all but one generic form. 


RETAIL COST OF ANTIGLAUCOMA DRUGS 5. 


Diamox is more expensive than all gener- 
ic forms of acetazolamide listed. 

Pharmacists often fill generic prescrip- 
tions with brand items with which they 
are more familiar—an important determi- 
nant of availability of the drugs. Horvitz? 
stated: 


Pharmacists who were better informed as to 
which drugs were available generically were 
more likely to stock alternative products and 
more likely to charge lower prices on generic 
prescriptions than on brand name prescriptions. 


Apparently, a prescription specifying the 
generic form of the drug is cheaper when 
filled with the generic form. Kemp and 
Moyer? suggested writing the generic 
form and the manufacturer of the lowest 
priced therapeutically equivalent product 
on the prescription. However, physicians 
have overestimated!? and underestimat- 
ed?? drug prices. Generally, physicians 
are not familiar with the Drug Topics Red 
Book or the American Druggist Blue 
Book.?! 

The wholesale cost of a drug is only one 
factor in the final price.22 Some authors 
found that prices varied according to the 
type of store19:12:13 or hospital.114 In St. 
Louis, prices were not significantly lower 
at chain stores or at stores with lower 
operating expenses or lower costs per 
prescription, although there was a trend 
in these directions. Few chain stores exist 
in Manhattan. Chain stores that advertise 
discount prices are not necessarily cheap- 
er,'? and deviations occur in the prices of 
the same prescriptions within a given 
pharmacy over a period of time.?? 

Location—Prices in Manhattan were 
uniformly higher than those in St. Louis. 
No difference was found in prices charged 
by pharmacies between better and poorer 
neighborhoods in Manhattan, nor was 
any difference found in the St. Louis 
area in urban, suburban, or rural phar- 
macies. Other studies found higher prices 
in small towns! and suburban are- 
as. 16 

Race—In our study, the Hispanic shop- 


h 


6 


per paid a significantly higher price over- 
all than did the white shopper. The price 
differential was greater in better neigh- 
borhoods, but the white shopper paid less 


. 


smn poorer neighborhoods as well. In con- 


trast, Braucher and Kotzan!? and Hayes 
and Whalley?^ found no difference in 
price with regard to race or dress of the 
shopper. Hayes and Whalley?^ also found 
no difference in the costs for male and 
female shoppers. Hastings and Kunnes!? 
found prices to vary with store type for 
both white and black customers, and 
found blacks paying more than whites 
only in independent, variety-type phar- 
macies in poor neighborhoods with few 
nearby competitors. However, Wein- 
stein!® found blacks to be charged more 
than whites. The findings in Manhattan 
corroborate the studies that indicate non- 
whites may be charged more than whites 
in certain types of stores or locations. 
Price range—Other studies!:19?4 also 
found a greater than twofold price range 
for the drugs purchased. The price differ- 
ential to the patient who shops carefully 
can be extraordinary. Using the figures 
from the Manhattan acetazolamide pur- 
chases alone, the extremes are $3.30 
and $8.65. A patient on a full regimen 
of acetazolamide takes 1,460 tablets per 
year. At the previously mentioned rates, a 
potential saving of over $260 could be 
obtained on the acetazolamide alone by 
careful comparison shopping. 
Errors—The percentage of errors made 
in filling the prescriptions in both Man- 
hattan (1.5%) and St. Louis (3.2%) is 
similar to that found in other studies.2#25 
Wertheimer?? found a 9.8% error rate, 
which included omission of the drug 
name from the label. In the series of 
Fleckenstein, Horvitz, and Morgan,?5 six 
of 232 prescriptions (2.696) had directions 
for use other than those intended by the 
prescribers, two (0.996) were errors made 
by the pharmacies, and four (1.796) were 
errors in directions made by the physician 
in writing the prescriptions. This was 
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borne out by a large number (4396) of the 
respondents to our questionnaire, who 
stated that they had trouble with ophthal- 
mic prescriptions. In our study, most of 
the errors were minor, but one was a 
potentially serious substitution (aceto- 
hexamide for acetazolamide), which was 
previously reported.?$ 

Costs and services—The number of ser- 
vices offered by the pharmacies corre- 
sponded to the mean costs of all drugs 


studied in the St. Louis area. The infor- |. 


mation on services was not directly 
available in Manhattan, and we had to 
rely on questionnaires and telephone 
information, which was perhaps not 
always accurate.*4 In a study of prescrip- 
tion price mark-ups, Gagnon and Rodow- 
skas!” found a positive correlation with 
the presence of delivery service. Jackson 
and Smith,?* however, found no relation 
between price and quality of pharmaceu- 
tical services. Several pharmacies in Man- 
hattan and St. Louis claimed to maintain 
patient medication profiles, but in few 
cases was the shopper questioned as to 
other medications she might possibly be 
taking. Rowles and Wertheimer!5 found 
only 2096 of pharmacies offering advice at 
the time of dispensation of the drugs. In 
Manhattan, 5096, and in St. Louis, 3496 of 
pharmacies offered advice on use of med- 
ications. 

The results of this study suggest that 
physicians should be familiar with vari- 


ous forms and prices of available medica- 


tions. The American Druggist Blue Book 
and Drug Topics Red Book are helpful 
references. Pharmacies should be encour- 
aged to use generic equivalents when 
studies indicate bioequivalence. Easier 
access to such studies, perhaps in news- 
letter form, would benefit both pharma- 
cists and physicians. Pharmacists should 
also be encouraged to maintain patient 
profiles for regular customers and to rein- 
force physicians’ instructions. Patients 
should be urged to comparison shop 
for lower prices. Generically prescribed 
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drugs are not necessarily less expensive if 
they are only on the prescription and not 
in the patient's shopping bag. 

| SUMMARY 


Volunteer shoppers purchased antiglau- 
coma medications dispensed from pre- 
scriptions written according to generic and 
brand-name products in: Manhattan and 
in the St. Louis area. All drugs obtained 
were more expensive in Manhattan than 
in St. Louis. No significant cost differ- 
ence was found between generic and 
brand-name items in either city, but only 
in a few instances were generic drugs 
actually dispensed. No difference in 
overall price was found between phar- 
macies located in better and poorer neigh- 
borhoods in Manhattan or between phar- 
macies located in urban, suburban, or 
rural areas in St. Louis. A white shopper 
paid significantly lower retail prices than 
did a Hispanic shopper in Manhattan, 
particularly in better neighborhoods. The 
range of prices in each city for all drugs 
studied was greater than twofold. Phar- 
macies offering more patient services 
tended to charge higher prices, but fre- 
quently, pharmacies did not actually offer 
the services they advertised. 
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| CLINICAL TRIAL COMPARING TIMOLOL OPHTHALMIC 
SOLUTION TO PILOCARPINE IN OPEN-ANGLE GLAUCOMA 


WILLIAM P. BOGER III, M.D., ROGER F. STEINERT, M.D., 
CARMEN A. PULIAFITO, AND DEBORAH PAVAN-LANGSTON, M.D. 


In 1970, Hall and associates! de- 
scribed a new beta-adrenergic blocking 
agent, timolol. It is nonselective in that it 
blocks both beta, and beta receptors. 
Unlike some other beta-blocking agents,” 
timolol has neither sympathomimetic ef- 
fects nor local anesthetic properties. Al- 
though the: B-adrenergic blocking agent 
propranolol was shown to decrease intra- 
ocular pressure (IOP) as early as 1967, its 
mild anesthetic properties have made 
many investigators reluctant to use it as a 
topical medication for glaucoma. The ab- 
sence of local anesthetic activity appears 
to make timolol a more reasonable choice 
for local use in long-term therapy. In 
animal experiments,’ timolol has a 
beta-blocking potency five to ten times 
greater than that of propranolol. Timolol 
is formulated for clinical use as the levo 
isomer,? whereas propranolol is supplied 
as a racemic mixture. The levo isomer of 
timolol® and propranolol are more potent 
beta-blocking agents than the racemic 
mixtures. No unusual side effects have 
been reported from the short-term use of 
oral timolol. The oral use of timolol 
(Blockadren) as an antihypertensive agent 
was reported in 1971.9 Several subse- 
quent studies have demonstrated favor- 
able results in the treatment of systemic 
hypertension and a beta-blocking potency 
greater than propranolol.9718 

Katz and associates!? reported single- 
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eyedrop studies using 0.5%, 1.0%, and 
1.596 timolol ophthalmic solution in 15 
normal volunteers. Intraocular pressures 
were decreased significantly when com- 


pared to 15 controls. Maximum effect was |. 
observed at one or two hours after admin-:.  - 


istration and lasted at least seven hours. . 
No side effects were observed; in particu- 
lar, there was no ocular irritation, no 
alteration in pupillary size, and no change 
in visual acuity. Blood pressure and pulse 
rate were unaffected by the drops. 
Zimmerman and Kaufman?? conducted a 
single-eyedrop study on 30 patients with 
glaucoma and found significant lowering 
of IOP with timolol eyedrops. A 50% 
reduction in the IOP was obtained when 
pressure readings at seven hours after the 
eyedrops were compared with pretreat- 
ment levels. They also noted a lesser but 
significant decrease in the IOP of the 
untreated fellow eye. Pulse rate and blood 
pressure did not appear to be affected. 
Patients tolerated the drops well and the 
pupil was unaffected. Zimmerman and 
Kaufman?! conducted a dose résponse 
analysis to a single eyedrop in 20 glauco- 
ma patients. They concluded that maxi-. 
mum effect was achieved by a concen- 
tration of 0.5%. They also noticed a 
prolonged duration of action, still pres- 
ent at least 24 hours after the eyedrop. 
Tonography was performed by Zimmer- 
man and associates?? before and after 
single doses of timolol and placebo in a 
double-masked randomized study. A 
small increase in mean facility of outflow 
after timolol was not statistically signifi- 
cant, P « .]. 

This current. study was designed to 
compare timolol to pilocarpine in the 


8 AMERICAN JOURNAL OF OPHTHALMOLOGY 86:8-18, 1978 





VOL. 86, NO. 1 


treatment of open-angle glaucoma over a 
ten-week maintenance period. A double- 
. masked, randomized protocol was used. 


. SUBJECTS AND METHODS 


The criterion for admission to the study 
was open-angle glaucoma requiring ther- 
apy. All patients entered had an IOP 
greater than 21 mm Hg without medica- 
tion. Patients with ocular inflammation, 
_ recent ocular surgery or trauma, asthma or 
chronic obstructive pulmonary disease, 
congestive heart failure, bradycardia (de- 
fined as a resting pulse of 56 beats per 
minute or less), as well as pregnant or 
nursing women, and children were ex- 
cluded from the study. Informed consent 
was obtained from all patients before 
entry. 

Patients stopped taking their previous 
antiglducoma medications and were treat- 
ed with placebo eyedrops, three times 
daily for one week, after which time we 
performed the baseline examination. The 
one-week therapy-free interval was short- 
ened if the investigator regarded the in- 
creased IOP as dangerous for the patient. 
Once the washout period and baseline 
examinations were completed, the patient 
entered a titration period. For each pa- 
tient in the study, three boxes containing 
vials of eyedrops had been prepared and 
labelled. For example, patient No. 1, vial 
À: patient No. 1, vial B; and patient No. 1, 
vial C. Both the patient and the investiga- 
tor knew that vial A contained either 
pilocarpine 2% or timolol 0.25%. They 
also knew that if vial A for that particular 
patient happened to be pilocarpine, then 
vial B would contain 3% pilocarpine and 
vial C would contain 4% pilocarpine. On 
the other hand, if vial A had contained 
timolol, then vial B would contain timolol 
0.50% and vial C would contain timolol 
1.096. In other words, the three boxes of 
eye dropper vials were matched for each 
patient, so that he would receive in se- 
quence, either timolol 0.25%, timolol 
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0.50%, and timolol 1.0% or pilocarpine 
2%, pilocarpine 3%, and pilocarpine 4%. 
In packaging the vials, timolol or pilocar- 
pine had been assigned to patient num- 


bers in a randomized fashion. The CO dm, | 


revealing which patient numbers had 
been given timolol and which had re- 
ceived pilocarpine was retained by the 
manufacturer who had packaged the vi- 
als. The pilocarpine and timolol vials and 
solutions were indistinguishable to the 
investigators and patients. The investiga- 
tor titrated the patients and then conduct- 
ed the ten-week maintenance portion of 
the study without knowing whether the 
patient was receiving timolol or pilocar- 
pine. A given patient received only timo- 
lol or pilocarpine during the course of the 
study. Once the patient completed the 
titration and ten-week maintenance peri- 
od, the code was broken by calling the 
manufacturer. The code could also be 
broken if an adverse reaction occurred. 
After the baseline examination, the ti- 
tration period was initiated with vial A, 
one eyedrop three tímes daily. A follow- 
up examination was performed in one 
week. If the IOP was controlled (defined 
in this study as an IOP x 21 mm Hg on 
two separate readings at least one hour 
apart), the patient continued with vial A 
and entered the maintenance phase of the 
study. If, on the other hand, the IOP was 
22 mm Hg or greater, the investigator 
instilled an eyedrop of the test vial into 
the patient's eye and checked the IOP one 
hour later. This was done to control for 
patient compliance and excessive inter- 
vals after the last application of medica- 
tion. If the IOP was improved an hour 
later, this patient was instructed to instill 
the medication within one to two hours of 
each future examination. If the IOP still 
was not 21 mm Hg or less with vial A, 
treatment with vial B, one eyedrop three 
times daily, was begun. The patient was 
asked to return in one week. If the pres- 
sure was now = 21 mm Hg or less on two 


separate measurements on the same day, 
the patient continued using vial B and 
entered the maintenance phase of the 
study. If the IOP was still = 22 mm Hg on 
magather reading, treatment with vial C, one 
eyedrop three times daily, was begun. If 
the patient had an IOP > 21 mm Hg after 
treatment with vial C for one week, he 
was discontinued from the study unless 
the investigator thought there was a satis- 
factory response for that poseular pa- 
tient's condition. 

Once the patient was titrated to a satis- 
factory IOP with vial A, vial B, or vial 
C, he entered the maintenance phase of 
the study. For the maintenance phase he 
continued using the same vial, one eye- 
drop three times daily, and returned for 
examination two weeks, six weeks, and 
ten weeks after titration. If the patient 
was using vial A or vial B and had an IOP 
= 22 mm Hg during the maintenance 
period, he was retitrated and subsequent- 
ly started another ten-week maintenance 
period. Patients using vial C who had an 
IOP 2 22 mm Hg continued in the ten- 
week maintenance period only if the IOP 
was considered satisfactory for the status 
of the glaucoma. 

The baseline examination and each 
subsequent examination consisted of the 
following: visual acuity; applanation to- 
nometry; examination of the cornea, con- 
junctiva, eyelids, and lens with the slit- 
lamp biomicroscope; examination of cor- 
nea and conjunctiva after application of 
1%-rose bengal; measurement of tear pro- 
duction using the Schirmer test strip; 
measurement of pupil size; and direct or 
indirect ophthalmoscopic examination, or 
both. Two applanation pressure readings 
were taken with an interval of at least one 
hour between the two measurements. The 
examinations were conducted at approxi- 
mately the same time of day at each visit. 
Tonography was performed by one inves- 
tigator using the same instrument at the 
baseline examination and was repeated 
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during the maintenance phase at the six- 
week and ten-week examinations. Visual 
fields were recorded by means of the 
Goldmann perimeter at the baseline ex- 
amination and at the conclusion of the 
study, the ten-week examination of the 
maintenance phase. | 

At each examination, the pulse was 
measured for 60 seconds after the patient 
had been seated for at least four minutes. 
Blood pressure was taken with the patient 
seated and using the same arm for each 
measurement. Subjective symptoms were 
quantitated on a scale of zero to three 
with specific questioning about burning, 
tearing, smarting, dryness of the eyes, 
foreign body sensation, itching, photo- 
phobia, soreness of the eyes, eye ache or 
tiredness, brow ache, headache, blurred 
vision, or other. 


RESULTS . 


We recorded the pretreatment charac- 
teristics of the patients (Table 1). The 
group receiving pilocarpine contained a 
higher proportion of men, blacks, dark 
brown irides, patients with visual field 
abnormalities, and patients who were re- 
ceiving maximal or near-maximal medical 
therapy. The visual field abnormalities 
were generalized constriction or enlarge- 
ment of the blind spot; no eye in either 
group exhibited scotomata or a nasal step. 
The two groups had nearly identical 


. mean baseline applanation pressures and 


mean facilities of outflow. 

Patients receiving timolol experienced 
a mean fall in IOP at least as large as did 
patients receiving pilocarpine (Fig. 1). 
According to a Student's &test compari- 
son, timolol decreased IOP more than 
pilocarpine at a significance level « :10. 
The mean IOP of the patients entering 
the timolol and pilocarpine groups were 
nearly identical (Table 1). We plotted 
factors determined in adequately con- 
trolled patients over the ten-week mainte- 
nance period (Figs. 2-4). A significant 
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TABLE 1 
PRETREATMENT PATIENT CHARACTERISTICS 
All Timolol Pilocarpine 
ra B Patients Group Group 
No. of patients entered 28 13 15 
No. of eyes entered 51 25 26 
Mean age 56 56 56 
Mean weight (Ibs) 149 141 156 
Sex ratio (male:female) 16:12 6:7 10:5 
Black/white/other 6/21/1 2/10/1 4/11/0 
Dark iris/light iris/blue iris 11/7/10 4/2/7 7/[5]3 
Prestudy glaucoma medications 
Pilocarpine or epinephrine alone 10 6 4 
Pilocarpine and epinephrine 8 3 D 
Carbonic anhydrase inhibitor or 
anticholinesterase or both 9 3 6 
Mean baseline applanation pressure 33 34 33 
Mean baseline facility of outflow 0.14 0.13 0.14 
Optic nerve abnormalities (eyes) 27 12 15 
Visual field abnormalities (eyes) 10 2 8 
35 
— timolot 
=  pilocarpine 


6o% B pilocarpine 
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Fig. 1 (Boger and associates). Difference in IOP 
between untreated baseline value and the last avail- 
able pressure on treatment. For adequately con- 
trolled patients, the treatment IOP is the ten-week 
value. For patients not adequately controlled, the 
difference was taken between the baseline and the 
last measurement before discontinuing the study. 
“All patients" includes adequately controlled pa- 
tients and those who discontinued the study. Left, 
Results expressed as absolute decrease in applana- 
tion pressure in mm Hg. Right, Results expressed as 
percentage change toward episcleral venous pres- 
sure, assumed to be 10 mm Hg. 
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Fig. 2 (Boger and associates). IOP (top) and facili- 
ty of outflow (bottom) at baseline and at two, six, and 
ten weeks into the maintenance period. Results of 
statistical analysis are displayed above the abscissa 
where P represents pilocarpine; T, timolol; and the 
subscript denotes the time interval. Differetices are 
not significant unless indicated. 
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Fig. 3 (Boger and associates). Pulse rate (top) and 
blood pressure (bottom) at baseline and at two, six, 
and ten weeks into the maintenance period for 
adequately controlled patients. Results of statistical 
analysis are displayed above the abscissa where P 
represents pilocarpine; T, timolol; and the subscript 
denotes the time interval. Differences are not signifi- 
cant unless indicated. 


decrease in IOP persisted through the 
ten weeks of the maintenance period (Fig. 
2, top). Two of the ten patients who 
initially entered the maintenance phase 
while taking timolol were retitrated to a 
higher concentration and then completed 
a subsequent ten-week maintenance peri- 
od. One of the eight patients who entered 
the maintenance phase while taking pilo- 
carpine required retitration to a higher 
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Fig. 4 (Boger and associates). Pupillary diameter 
at baseline and at two, six, and ten weeks into the 
maintenance period for adequately controlled pa- 
tients. Results of statistical analysis are displayed 
above the abscissa where P represents pilocarpine; T, 
timolol; and the subscript denotes the time interval. 
Differences are not significant unless indicated. 


concentration, and he subsequently com- 
pleted a ten-week maintenance period. 

The mean facility of outflow tended to 
increase with pilocarpine and with timo- 
lol (Fig. 2, bottom). There was great varia- 
bility in the tonography data and these 
trends, even for pilocarpine, do not reach 
statistical significance. The mean facility 
of outflow was significantly greater for 
adequately controlled patients receiving 
pilocarpine than for the timolol group at 
baseline and at weeks 6 and 10 of the 
maintenance period. The mean facility of 
outflow of the patients entering the timo- 
lol group was nearly identical to that of 
the pilocarpine group (Table 1). In other 
words, only patients with relatively good 
facilities of outflow responded adequate- 
ly to pilocarpine. In contrast, the mean 
baseline facility of outflow of the patients 
controlled on timolol is the same as that 
of the population entering the study (Ta- 
ble 2). 

The timolol group had a significant 
decrease in mean pulse rate (Fig. 3, top), 
which remained consistently depressed 
throughout the maintenance period, but 
the blood pressure did not change signifi- 
cantly (Fig. 3, bottom) and the patients 
did not report symptoms of light- 
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headedness, dizziness, weakness, falling, 
or loss of consciousness. The pilocarpine 
group experienced a significant decrease 
in mean pupillary diameter, whereas that 


dal the timolol group remained unchanged 


(Fig. 4). 

There were no changes in the slit-lamp 
examination, including rose bengal 
staining, and no changes in direct and 
indirect ophthalmolscopy of the optic 
disk and retina. Visual field examinations 
were also unchanged. Schirmer values, 
while variable, did not show any consis- 
tent individual or group changes. Incon- 
venient symptoms encountered during 
the study were recorded. Timolol 1% so- 
lution was associated with a substantial 
increase in complaints of burning, sting- 
ing, or smarting briefly after instillation 
of an eyedrop compared to the weaker 
concentrations of timolol or to pilocar- 
pine (Table 3). Brow ache and headache 
relating to the administration of medica- 
tion occurred just once, in a patient re- 
ceiving pilocarpine 2%. Only one patient 
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in the timolol group reported altered visu- 
al acuity; review of the record indicated 
that use of miotics in the prestudy period 
had compensated for his age-appropriate 
presbyopia. In contrast, seven patiefits 
complained of decreased visual acuity or 
“darkening” of vision related to the ad- 
ministration of pilocarpine eyedrops. 
Two patients (one with cataracts) found 
this visual disturbance to be intolerable 
and were dropped from the study. Mani- 
fest visual acuity in patients complaining 
of altered vision ranged from no change 
to a decrease of three lines on a Snellen 
chart. 

In addition to the two patients dropped 
from the study because of pilocarpine- 
induced visual impairment, two other pa- 
tients were dropped for reasons other 
than failure to control IOP adequately. 
One patient complained of severé head- 
ache coincidental with increasing the 
strength of her medication; when the 
code was broken and it was revealed that 
she was in the timolol group, she was 


TABLE 3 
ADVERSE EXPERIENCES DURING STUDY 


Mild stinging, burning, or smarting 
sensation briefly after instillation 
of drops (% of patients receiving 
medication who report symptom) 
Timolol 1/4% or pilocarpine 2% 
Timolol 1/2% or pilocarpine 3% 
Timolol 1% or pilocarpine 4% 

Headache or brow ache 
Apparently related to drops 
Apparently incidental to drops 

Altered visual acuity with test 
drug or subjective sensation of 
darkened vision 
Mild 
Moderate 
Severe 


Timolol Pilocarpine 
Group Group 
(%) (%) 
2 (15) 2 (13) 
2 (20) 2 (22) 
5 (50) 2 (25) 
0 1 
2 1 
I* 3 
0 9 
0 9 


*Patient reported blurred vision at near but not distance. Examination revealed presbyopia appropriate for 
age which had been compensated by induced accommodation and miosis of prestudy glaucoma medication. 
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rechallenged (at her own request) with 
timolol 196 without recurrence of her 
headache. Another patient developed a 
papilloma of the right lower eyelid during 
the'course of the study and the code was 
broken as a precautionary measure; he 
was in the pilocarpine group. 

We compared the characteristics of pa- 
tients who achieved adequate control of 
IOP to those whose pressures failed to be 
controlled (Table 4). Pilocarpine group 
patients who failed to reach adequately 
controlled IOPs were all receiving anti- 
cholinesterases and carbonic anhydrase 
inhibitors before entering the study. The 
two timolol group failures were receiving 
anticholinesterases. However, one patient 
whose prestudy medications were pilo- 
carpine 4% and epinephrine 1% four 
times daily, echothiophate iodide 1/4% 
twice daily, and acetazolamide 250 mg 
four times daily, achieved adequate pres- 
sure control on timolol 1% alone. The 
patient was of South American origin, 
was darkly pigmented, and had dark 
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brown irides. Baseline applanation pres- 
sure was the same for patients adequately 
or inadequately controlled in the timolol 
group; but for the pilocarpine group, 


baseline pressures were significant 


higher in patients who subsequently 
failed, compared to those who were con- 
trolled (P«.001). Mean baseline facility 
of outflow was also significantly higher in 
patients who went on to control on pilo- 
carpine compared to those who failed 
(P<.005). | 

Dose-response data are presented (Fig. 
5). The timolol dose response is flat and 
does not suggest added benefit of the 
higher concentration in decreasing IOP; 
0.25% and certainly 0.50% provided pres- 
sure reductions equal to 1.0%. There was 
a trend for higher pilocarpine concentra- 
tions to provide larger reductions in IOP, 
but the trend did not reach statistical 
significance. No statistically significant 
change occurred in pulse between the 
weakest and the strongest concentrations 
of timolol. Mean pulse rate in the pilocar- 


TABLE 4 
PRETREATMENT PATIENT CHARACTERISTICS 


Timolol Group* 


Adequate 
Control 
(No. = 10) 
Prestudy medication } 
P or E alone 7 
P and E 2 
CAI or EI, or both l 
Sex ratio (male:female) 6:4 
Black/white/other 0/9/1 
Dark/light/blue iris 2/2/6 
Mean baseline app 34 
Mean final app 21 
Mean percent change$ 52 
Mean baseline pulse rate 79 
Mean final pulse rate 68 
Mean baseline Css 12 


*One patient withdrew; see text. 
+Three patients withdrew; see text. 


Pilocarpinet 


Inadequate Adequate - Inadequate 
Control Control Control 
(No. = 2) (No. = 8) (No. = 4) 
0 4 0 
0 3 0 
2 l 4 
0:2 4:4 à:l 
2/0/0 9/6/0 2/2/0 
2/0/0 4/2/2, 3/1/0 
34` 28 43 
28 2] 39 
25 37 12 
79 81 74 
69 84 ” 89 
16 20 07 


{P designates pilocarpine; E, epinephrine; CAI, carbonic anhydrase inhibitor; EI, echothiophate iodide; 


app, applanation pressure in mm Hg; Cs; facility of outflow using 1955 calibration. : 
$Mean percent change toward an assumed episcleral venous pressure of 10 mm Hg. 


.e . 
*16 . 
4 timolol - all patients titrated through 
all 3 concentrations, Ns) 
20 by ererveres « timolol-adequately controlied patients 
titrated through all 3 concen- 
trations, 1N:5) 
Qe 0 pllocarpine - adequately controlled 
patients titrated through ail 
15 3 concentrations Qi 3 
Mean 
i*S.EM} 
decrease in 
Applanation 
Tension 
(mm Ha} 





timolol 0.25% 0.5% 1.07 
pilocarpina 2% 3% ' AL 


607 


507, 
Mean 
(*S.EM) 
Percent 

change : 

toward 40 4 
Episcleral 
Venous 
Pressure 
{est.10 mm Hg) 

30 





20% 
timolo] 


0.25% 0.5% 10% 
pilocarpine 2% 3% 42 


Fig. 5 (Boger and associates). Dose response for 
. patients titrated over three or more weeks through 
all three concentrations of medication. All pilocar- 
pine patients receiving all three concentrations also 
were adequately controlled and completed the ten- 
week maintenance period. Top, Results expressed as 
absolute decrease in applanation pressure. Bottom, 
Results expressed as percent change toward epi- 
scleral venous pressure, assumed to be 10 mm Hg. 


pine treatment group did not differ signif- 
icantly from baseline measurements at 
any of the concentrations used. 


DISCUSSION 


Although there have been numerous 
reports of beta-adrenergic blocking 
agents decreasing IOP, most of these stud- 
ies have involved single doses or short 
durations of therapy. For both propran- 
olol2*-24 and atenolol?5 there is evidence 
that the short-term improvement in IOP 
dissipates in some patients after mul- 
tiple dosing over prolonged periods. In 
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this study using timolol ophthalmic solu- 
tion, some patients exhibited an "escape" 
phenomenon over the first few days of 
therapy, but a significant decrease in IOP 
was still present two weeks into the mfin- 
tenance period and remained undimin- 
ished after ten weeks of maintenance 
therapy. The two weeks of maintenance 
are referenced to the last titration visit 
and not to the baseline visit, so the pa- 
tients had received timolol continuously 
for three weeks or more by the time they 
had their “two-week” visit. For a new 
medication to play an important role in 
open-angle glaucoma therapy, its action 
must be maintained over months and 
even years of continuous therapy. 
Timolol compares favorably to pilocar- 
pine over a ten-week period. Figure 1, 
right, demonstrates. a reduction in IOP 
after ten weeks of therapy simildr to the 
50% reduction reported by Zimmerman 
and Kaufman?? in a single-dose study. 
Timolol ophthalmic solution was uni- 
formly well tolerated by the patients. An 
increased incidence of mild stinging was 
noted with the highest concentration of 
timolol, but none of the patients were 
troubled by it. The dose response data 
from this study (Fig. 3), and the single- 
dose study of Zimmerman and Kauf- 
man,?! indicates no added therapeutic ad- 
vantage of 196 timolol over 0.596. There is 
apparently no reason to study 1%_solu- 
tions in further trials. A significant slow- 
ing of the pulse, the only important side 
effect noted in this study, appears to bea 
direct result of systemic absorption of this 
beta-adrenergic blocking agent. The 
blood pressure was not affected. Since 
mild systemic effects were clearly evi- 
dent, the data have been analyzed per 
patient, rather than per eye. In their 
single-dose study, Zimmerman and Kauf- 
man?? recorded a decrease in the IOP of 
the untreated fellow eye in patients re- 
ceiving timolol in one eye only. Although 
they wondered about systemic absorp- 
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tion, they apparently did not observe an 
alteration in pulse rate during the seven 
hours after instillation of the eyedrop. 
Katz and associates!? also noted no alter- 
atfon of pulse rate taken one hour after a 
single dose of timolol ophthalmic solu- 
tion. 

Timolol did not affect the pupil size 
and did not induce a spasm of accommoda- 
tion. Many of the patients were pleased 
by the absence of the miotic effects. Rou- 
tine observation of the fundus was also 
facilitated when the pupil was not miotic. 
It could be argued that the miosis of 
pilocarpine partly unmasked the design 
of the study. It was not completely un- 
masked, however. Although there was a 
clear differentiation in the means of pupil 
size, the interpretation of pupillary 
changes from visit to visit in an individu- 
al pafient was not always so obvious. 
Some ‘patients receiving miotics on a 
long-term basis continued to have small 
pupils through the baseline period even 
without glaucoma medication. Particular- 
ly with weaker solutions of pilocarpine 
the effects of the miosis and induced 
myopia were not necessarily evident to 
the examiner. The patients were also sub- 
ject to uncertainty since they had had no 
previous experience with timolol. The 
paired information in this study was ob- 
tained as objectively as was practical ina 
situation where one medication had an 
undesirable side effect and the other did 
not. 

The mean facility of outflow was sig- 
nificantly greater for adequately con- 
trolled patients receiving pilocarpine 
than for the timolol group. The popula- 
tion that responded adequately to timolol 
had a mean facility of outflow identical to 
the populations entering the study. Pilo- 
carpine, on the other hand, adequately 
controlled only those patients with rela- 
tively good facilities of outflow. Although 
the group that received pilocarpine had a 
somewhat higher proportion of patients 
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receiving maximal or near-maximal medi- 
cation and with visual field abnormali- 
ties, the mean baseline facility of outflow 
(0.14) was similar to the mean facility 
(0.13) of the group that received timolal 

Tonography was done on all patients, 
but the results are not conclusive in estab- 
lishing the mechanism of action of timo- 
lol. There was a trend for mean facility of 
outflow to increase while taking pilo- 
carpine and timolol, but because of vari- 
ability in the tonography data, these 
trends did not reach statistical signifi- 
cance. The mechanism by which timolol 
and other beta-adrenergic blocking agents 
decrease the IOP remains to be clearly 
established. The speculation by Elliott 
and associates?" that beta, and beta; ef- 
fects on aqueous human dynamics are 
opposite is difficult to reconcile with the 
fact that timolol is at least as effective as 


the B, adrenergic blocking agent, ateno- 
lol : 25,27,28—30 


SUMMARY 


A ten-week, double-masked, random- 
ized, clinical trial compared timolol oph- 
thalmic solution and pilocarpine in the 
therapy of open-angle glaucoma. Timolol 
decreased the intraocular pressure at least 
as much as pilocarpine and did not in- 
duce miosis, accommodative spasm, or 
other annoying side effects. The pulse 
was slowed by timolol, but blood pres- 
sure was unaffected. Significant decreases 
in intraocular pressure were still present 
after ten weeks of maintenance therapy 
with the same concentration of drug. 
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MACKAY-MARG TONOMETRY OVER THERAPEUTIC 
SOFT CONTACT LENSES 


ROGER F. MEYER, M.D., RALPH M. STANIFER, M.D., 
: AND KATHRYN C. BOBB, B.A. 


Ann Arbor, Michigan 


The need to record postoperative intra- 
ocular pressure (IOP) in penetrating kera- 
toplasty patients has been stressed over 
recent years.'? Aphakic penetrating kera- 
toplasty patients often have a marked rise 
in early postoperative IOP.3 A clinically 
reliable method for following IOP in 
patients after keratoplasty is by Mackay- 
Marg electronic applanation tonome- 
try." Generally, Mackay-Marg tonom- 
etry directly over a recent corneal graft 
poses no problem. However, occasionally, 
the graft epithelium fails to heal after 
surgery, or recurrent epithelial defects de- 
velop which fail to heal by pressure patch- 
ing. In' such patients, therapy with ban- 
dage contact lenses is beneficial.871? For 
the therapeutic contact lens to achieve its 
effect, it must remain in position over the 
graft continually until epithelial healing 
is complete.!? During this time, when the 
graft is covered with a therapeutic soft 
contact lens, accurate IOP measurement 
poses a problem. If the contact lens is 
removed, epithelial wound healing may 
be hindered. If IOP is not monitored for a 
prolonged period of time, glaucomatous 
damage to the eye may occur. The concur- 
rent need to check IOP postoperatively 
without disturbing the graft epithelium 
by contact lens removal prompted us to 
evaluate the accuracy of Mackay-Marg 
tonometry through therapeutic soft con- 
tact lenses. 
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MATERIAL AND METHODS 


Experiment 1. Mackay-Marg tonome- 
try over therapeutic soft contact lenses on 
eye bank eyes—Twelve eye bank eyes 
stored in moist chambers were cannula- 
ted through the optic nerve with a 16- 
gauge needle to manometrically control 
IOP, as described by Hilton and Schaf- 
fer.13 The eyes were mounted on a wood- 
en block and held in position by a metal 
frame and cotton gauze. A mercury ma- 
nometer was used to control and vary the 
IOP of the eyes throughout a range of 10 
through 50 mm Hg. The Mackay-Marg 
tonometer (model £255) was used for 
measurement of IOP. Bausch and Lomb 
Plano-T therapeutic soft contact lenses 
were used as the bandage lenses. Intraoc- 
ular pressure was measured first without 
the therapeutic soft contact lens and then 
with the lens in place. Eight applications 
of the applanating probe were made in 
each instance; the lowest consistent series 
of readings was accepted as the most 
valid estimate of IOP in accordance with 
the manufacturers recommendations. 
The investigator reading the tracings had 
no prior knowledge of the manometric 
pressure or whether the tracings were 
taken with or without the therapeutic lens 
in place. 

Experiment 2. Mackay-Marg tonome- 
try over therapeutic soft contact lenses 
in postoperative keratoplasty patients— 
Over the past two years, 18 patients were 
treated with therapeutic soft contact lens- 
es for epithelial healing problems after 
penetrating or lamellar keratoplasty. Of 
these, 13 patients had penetrating kerato- 
plasty and five patients had lamellar kera- 
toplasty. Twenty-one volunteers with 
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normal corneas and normal IOPs served 
as controls. Intraocular pressure was al- 
ways measured by the same observer 
using the same instrument, first without 
. „the therapeutic soft contact lens and then 
with the lens in place. All tracings were 
made with the eyes anesthetized with 
topical proparacaine and the patient in a 
sitting position. A disposable rubber film 
was used on the probe tip to protect it and 
the patients eye during the measure- 
ments. The probe, which has a 1.5-mm 
applanating surface and does not require 
fluorescein, was placed against the central 
graft or over the therapeutic contact lens 
over the corneal graft. In the controls, the 
readings were taken over the central cor- 
nea and repeated with the therapeutic 
contact lens over the cornea. Only the 
results in patients on whom measure- 
ments could be obtained both without 
and with the therapeutic lens in place 
were included in the study. 


RESULTS 


Experiment 1. Mackay-Marg tonome- 
try over therapeutic soft contact lenses on 
eye bank eyes—Comparisons of pressure 
readings without and with the therapeutic 
lens in place were made at increments 
of 10 mm Hg. Only readings between 10 
and 50 mm Hg were used. The difference 
in pressure readings without and with 
the lens in place ranged from —5.0 to 
+4.0 mm Hg (Table 1). The mean differ- 
ence between readings with and without 
the therapeutic soft contact lens in place 
was 40.6 mm Hg; this indicates that the 
reading averaged 0.6 mm Hg higher when 
taken over the contact lens. A t-test 
showed the mean difference was not sta- 
tistically significant (P<.05). 

In a comparison of the four pressure 
groupings, no statistically significant dif- 
ference in the reliability of the readings 
was noted over a range of 10 through 
50 mm.Hg IOP (P>.50). 

A 95% confidence interval on future 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


^r 
JULY, 1978 


TABLE 1 


DIFFERENCES IN IOP READINGS 
WITHOUT AND WITH THERAPEUTIC SOFT 
CONTACT LENSES ON EYE BANK EYES 


Manometrically Controlled 
IOP* (mm Hg) 


Eye 11-20 21-30 31-40 41-50 
1 — . 0 —2 0 
2 — +2, +] 44 
3 0 0 +] +4 
4 +] 0 +92, ~3 
5 —] +4 0 0 
6 +2 +4 +] 0 
7 +2 +2 +3 — I 
8 +2 0 — —2 
9 —5 —] 0 +2, 

10 0 — 0 -1 
ll 0 +2 +3 — 
12 +2 —3 0 — 


* Indicates no tracings were obtained within 
specified range; 0, no difference in IOP readings; 
negative number, IOP with lens was lower than 
without lens; positive number, IOP with tens was 
higher than without lens. : 


observations was constructed from this 
data and found to range from —4.7 to 
-3.6 mm Hg. This indicates that the 
difference in intraocular pressure as re- 
corded without and with the therapeutic 
soft contact lens in place on eye bank 
eyes will range between —4.7 and +3.6 
mm Hg 95% of the time. 

Experiment 2. Mackay-Marg tonome- 
try over therapeutic soft contact lenses in 
postoperative keratoplasty patients— 
Readable tracings were obtained without 
and with the therapeutic soft contact lens 
in position when the probe tip was care- 
fully placed. Often the tracings with the 
therapeutic lens in place were more easily 
readable than tracings over the same graft 
without the therapeutic lens. We com- 
pared the IOP readings without and with 
the therapeutic soft contact lens in place 
in postoperative penetrating keratoplasty 
patients and found that the difference 
ranged from —3.0 to +6.0 mm Hg (Table 
2). The mean difference was 1.5 mm Hg 
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TABLE 2 


DIFFERENCES IN IOP READINGS 
WITHOUT AND WITH THERAPEUTIC SOFT CONTACT 
LENS AFTER PENETRATING KERATOPLASTY* 


IOP (mm Hg) 

Patient No. Without SCL With SCL Difference* 
] 14 14 0 
9 29 35 +6 
3 40 49, +2, 
4 4l 49 +] 
9 24 38 +4 
6 36 40 +4 
7 3l 32 +] 
8 12 12 0 
9 28 32 +4 

10 23 30 —3 
li I7 17 0 
12 34 32 —29 
13 19 22 +3 


*SCL designates soft contact lens. 


higher. with the lens in place. A í-test 
showed the mean difference was not sta- 
tistically significant (P «.05). 

In postoperative lamellar keratoplasty 
patients, a comparison of IOP readings 
without and with the lens revealed a 
range of difference from 0 to --3.0 mm Hg 
(Table 3). The mean difference was 
0.6 mm Hg higher with the lens in place. 
A t-test showed the mean difference was 
not statistically significant (P<.05). 

In normal volunteers, the difference in 
IOP readings without and with the lens in 


TABLE 3 


DIFFERENCES IN IOP READINGS 
WITHOUT AND WITH THERAPEUTIC SOFT CONTACT 
LENS AFTER LAMELLAR KERTOPLASTY* 


IOP (mm Hg) 
Patient No. Without SCL With SCL Difference 
H 20 20 0 
2 15 15 0 
3 94 24 0 
4 22 95 +3 
5 43 43 0 


*SCL designates soft contact lens. 
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TABLE 4 


DIFFERENCES IN IOP READINGS WITHOUT 
AND WITH THERAPEUTIC SOFT CONTACT 
LENS IN NORMAL EYES* 


IOP (mm Hg) 

Patient No. Without SCL With SCL Difference 
1 18 16 ~2 
2 20 2l +1 
3 21 22 +] 
4 24 21 -9 
5 21 23 +2, 
6 16 17 +] 
7 17 17 0 
8 21 23 +2 
9 26 24 m D 

10 18 19 +] 
ll 22, 22, 0 
12 17 i7 0 
13 22 20 -—29 
14 20 21 4l 
15 19 19 0 
16 21 19 -9 
17 29 21 —] 
18 18 17 -1 
19 19 18 -] 
20 18 18 0 
21 18 17 -1 


*SCL designates soft contact lens. 


place ranged from —3.0 to +2.0 mm Hg 
(Table 4). The mean difference was 
0.3 mm Hg lower with the lens in place. 
A t-test showed the mean difference was 
not statistically significant (P<.05). 
Confidence intervals were constructed 
by using the above data to predict the re- 
liability of future observations (Table 5). 
Results revealed that with 9546 confi- 
dence the difference between IOP read- 


TABLE 5 


PREDICTED RANGE OF VARIATION BETWEEN IOP 
MEASUREMENTS WITHOUT AND WITH THERAPEUTIC 
LENS WITH 95% CONFIDENCE ON 

FUTURE OBSERVATIONS . 


Predicted Range 


—4.7 to +3.6 mm Hg 
—4.3 to +7.4 mm Hg 
—3.5 to +4,7 mm Hg 
~3.3 to +2.7 mm Hg 


Eye bank eyes 
Penetrating keratoplasties 
Lamellar keratoplasties 
Normal eyes 
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ings withoutand with a therapeutic lens in 
place may range from —4.3to +7.4mm Hg 
in postoperative penetrating kerato- 
plasty patients. In postoperative lamellar 
. gzaft patients, the difference may range 
from —3.5 to +4.7 mm Hg, and in normal 
eyes from —3.3 to +2.7 mm Hg. 


DISCUSSION 


It is important to know the IOP in a 
patient who is wearing a therapeutic soft 
contact lens. Also, it is important to know 
whether it is accurate to measure the IOP 
through the lens using the Mackay-Marg 
tonometer. This situation frequently aris- 
es after penetrating keratoplasty, espe- 
cially in the aphakic patient, where there 
is considerable risk of secondary glauco- 
ma which might otherwise go undiag- 
nosed and untreated .?:*:1415 Measurement 
of IOP after keratoplasty by Goldmann 
applanation or Schigtz tonometry is not 
reliable.716 The Mackay-Marg electronic 
applanation tonometer, however, is use- 
ful in normal eyes!?-1? and in eyes after 
keratoplasty.5~? Although the pneumatic 
applanation tonometer may be useful in 
keratoplasty patients, the Mackay-Marg 
tonometer remains the instrument of 
choice.?? It was used in our studies be- 
cause of its accuracy, maneuverability, 
and reproducibility. 

Previous studies of tonometry over soft 
contact lenses on normal corneas reported 
good correlation between readings taken 
without and with the lens in place when 
using Schigtz or Mackay-Marg tonome- 
ters. Reproducible readings could not 
be obtained over soft contact lenses with 
the Goldmann applanation tonometer be- 
cause of an inadequate mire pattern qual- 
ity. In another study, using a pneumatic 
applanation tonometer over soft contact 
lenses in normal and diseased corneas, it 
was found that satisfactory IOP readings 
were recorded both without and with the 
soft lenses.?? The readings with the lenses 
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in place were believed to reflect accurate 
and reliable pressure readings. Inaccu- 
rately high values did occur, however, 
when the thickness of the soft lens ex- 
ceeded 0.45 mm centrally. Also, inaccitr- 
ate readings were obtained when the lens 
had been worn continuously for longer 
than three months in certain disease 
states; this was considered to be caused 
by the lipid and protein build-up causing 
a change in the elasticity of the lens. 

In this preliminary study we found that 
readable tracings could be obtained in 
eye bank eyes, postoperative keratoplasty 
patients, and normal eyes with a thera- 
peutic soft contact lens in place. How- 
ever, the reliability of the readings was 
variable. Our total number of patients 
was small and we were limited by the 
number of IOP readings. Readings taken 
over the therapeutic lenses were mot in 
absolute agreement with the readings 
taken without the lenses. Although the 
mean differences between the readings 
within the respective groups of patients 
were small, when the variances were used 
statistically to construct confidence inter- 
vals on any one future observation, the 
range of difference greatly increased. The 
difference might be acceptable as ar esti- 
mate of IOP not requiring precisely accu- 
rate numbers. Such readings are probably 
adequate as a guide to the necessity of 
treating increased IOP in postoperative 
keratoplasty patients, and they are more 
accurate than the tactile tension method. 
However, it is not reliable enough to 
establish a diagnosis of chronic glauco- 
ma, a situation in which the accurate 
measurement of IOP is crucial because of 
the damaging effects of chronic pressure 
increase. If an accurate IOP measurement 
is necessary, the soft contact lens should 
be removed and IOP recorded directly 
over the corneal graft even though a small 
hindrance to epithelial wound healing 
may result. 
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SUMMARY 


We evaluated the accuracy of Mackay- 
Marg electronic applanation tonometry 
over Bausch and Lomb Plano-T therapeu- 
tic soft contact lenses on eye bank, post- 
operative keratoplasty, and normal eyes. 
Intraocular pressure (IOP) measurements 
weré compared in the same eye without 
and with the lens in place. The mean dif- 
ference of IOP readings through the lens 
was not statistically different from that 
without the lens over an IOP range of 10 
through 50 mm Hg. We constructed con- 
fidence intervals to predict the accuracy 
of future observations. Results revealed 
that with 95% confidence, the range of 
difference between IOP readings without 
and with the lens in place-was from —4.7 
to +3.6 mm Hg in eye bank eyes, from 
—4.3 tg +74 mm Hg in postoperative 
penetrating keratoplasty patients, from 
—93.5 to +74 mm Hg in postoperative 
lamellar keratoplasty patients, and from 
—3.3 to +2.7 mm Hg in normal eyes. We 
concluded that IOP can be measured with 
the Mackáy-Marg tonometer through a 
therapeutic soft contact lens over a corne- 
al graft. Although the readings are not as 
accurate as without the lens, they are 
probably adequate as a guide to the ne- 
cessity of treating increased IOP in post- 
operative keratoplasty patients. 


ACKNOWLEDGMENTS 
Robert E. Kaufman, M.D., assisted in instituting 


the initial research. George W. Williams, Ph.D., 
evaluated the data statistically. 


REFERENCES 


]. Kaufman, H. E., West, C. E., Wood, T. O., and 
Wind, C. A.: Measurement and control of intraocu- 


lar pressure in corneal disease. Int. Ophthalmol. 
Clin. 10:387, 1970. 


2. Kaufman, H. E. Pressure measurement. 
Which tonometer? Invest. Ophthalmol. 11:80, 
1972. 


3. Irvine, A, R., and Kaufman, H. E.: Intraocular 


pressure following penetrating keratoplasty. Am. J. 
Ophthalmol. 68:835, 1969. 


MACKAY-MARG TONOMETRY 


4. Wood, T. O., West, C. E., and Kaufman, H. E.: 
Control of intraocular pressure in penetrating kera- 
toplasty. Am. J. Ophthalmol. 74:724, 1972. 

5. Wind, C. A., and Irvine, A. R.: Electronic 
applanation tonometry in corneal edema and kerato- 
plasty. Invest. Ophthalmol. 8:620, 1969. 

6. Wind, C. A., and Kaufman, H. E.: Validity of" 
MacKay-Marg applanation tonometry following 
penetrating keratoplasty i in man. Am. J. Ophthalmol. 
12:117, 1971. 

T: McMillan, F., and Forster, R. K.: Comparison 
of Mackay-Marg, Goldmann, and Perkins tonome- 
ters in abnormal corneas. Arch. Ophthalmol. 93: 420, 
1975. 

8. Aquavella, J. V., Jackson, G. K., and Guy, L. F.: 
Therapeutic effects of bionite lenses. Mechanisms of 
action. Ann. Ophthalmol. 3:1341, 1971. 

9. Gasset, A. R., and Kaufman, H. E.: Hydrophilic 
lens, therapy of superficial sterile corneal ulcers. 
Ann. Ophthalmol. 5:139, 1973. , 

10. Gould, H. L.: Therapeutic experience with 
soft contact lenses. Trans Am. Acad. Ophthalmol. 
Otolaryngol. 78:391, 1974. 

11. Aquavella, J. V.: Therapeutic uses of hydro- 
philic lenses. Invest.. Ophthalmol. 13:484, 1974. 

14. Gasset, A. R., and Lobo, L.: Simplified. soft 
contact lens treatment in corneal diseases. Ann. 
Ophthalmol. 9:843, 1977. 

13. Hilton, G. F., and Shaffer, R. N.: Electronic 
applanation tonometry. Am. J. Ophthalmol. 62:838, 
1966. 

14. Fine, M.: Problems of keratoplasty in aphakic 
eyes. In Transactions of the New Orleans Academy 
of Ophthalmology. St. Louis, C. V. Mosby, 1972, 

p. 143. 

P s Lee, r R., and Dohlman, C. H.: Intraocular 
lens implanation in combination with keratoplasty. 
Ann. Ophthalmol. 9:513, 1977. 

16. Kaufman, H. E. Wind, C. A., and Waltman, 
S. R.: Validity of Mackay-Marg electronic applana- 
tion tonometer in patients-with scarred irregular cor- 


. neas. Am. J. Ophthalmol. 69:1003, 1970. 


17. Moses, R. A.: The Mackay-Marg tonometer. 
Trans..Ám. Acad.. Ophthalmol. Otolaryngol. 66:88, 
1962. 

18. Moses, R. A., Marg, E., and Oechsli, R 
Evaluation of the basic validity and clinical useful- 
ness of the Mackay-Marg tonometer. Invest. Oph- 
thalmol. 1:78, 1962. 

19. Tierney, J. P., and Rubin, M. L.: A Clinical 
evaluation of the electronic applanation tonometer. 
Am. J. Ophthalmol. 62:263, 1966. . 

20. West, C. E., Capella, J.: A., and Kaufman, 
H. E.: Measurement of intraocular pressure with a 
pneumatic applanation tonometer. Am. J. Ophthal- 
mol. 74:505, 1972. « , 

21. DeLuca, T. J., Forgacs, L. S., and Skolnick, 
S. D.: The use of the Bausch and Lomb Soflens in 
tonometry. J. Am. Optom. Assoc. 9:1028, 1974. 

22. Krieglestein, G. K., Waller, W. K., and Reim- 
ers, H.: Augeninnendruckmessung auf Weichen 
Kontaklinsen. Albrecht von Graefes Arçh. Klin. 
Ophthalmol. 199:223, 1976. 


CN 


CYCLOCRYOTHERAPY IN NEOVASCULAR GLAUCOMA 


THEODORE KRUPIN, M.D., KENNETH B. MITCHELL, M.D., 
AND 
BERNARD BECKER, M.D. : 
St. Louis, Missouri 


The treatment of eyes with rubeosis 
iridis and neovascular glaucoma is often 
less than satisfactory. Topical cyclople- 
gics and corticosteroids may relieve pain, 
but do not control the glaucoma.! Car- 
bonic anhydrase inhibitors may decrease 
intraocular pressure, but rarely provide 
satisfactory control. Conventional filtra- 
tion surgery is rarely successful. Cyclo- 
cryotherapy is considered by some to be 
the preferred treatment? However, 
most studies on this mode of treatment 
include relatively.few patients and short- 
term follow-up. We report herein a large 
series of patients with long-term follow- 
up after cyclocryotherapy for neovascular 
glaucoma. 


MATERIAL AND METHODS 


Between January 1972 and January 
1976, 50 patients with neovascular glauco- 
ma were treated with cyclocryotherapy 
for uncontrolled intraocular pressure and 
associated pain. Adequate clinical infor- 
mation and postoperative follow-up were 
obtained for 46 patients (50 eyes). Thirty 
patients were men; 4] were white. The 
age at surgery was 60.6 + 11.8 years 
(mean + S. D ). Bilateral cyclocryothera- 
py was performed on four patients. Four 
eyes required a repeat procedure. 

Rubeosis iridis was associated with 
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unilateral retinal vascular occlusion in 21 
eyes. Five of these patients had diabetes 
mellitus, three had primary open-angle 
glaucoma, and four had chronic angle- 
closure glaucoma. Neovascular glaucoma 
occurred in 28 eyes of 24 patients with 
proliferative diabetic retinopathy, four of 
whom were juvenile diabetics. One pa- 
tient had neovascular glaucoma in associ- 
ation with a retinal angioma with exuda- 
tive retinal detachment. 
Cyclocryotherapy was performed un- 
der retrobulbar anesthesia. A retinal 
cryoprobe (2.5 mm diameter) was cen- 
tered approximately 2 to 3 mm posterior 
to the corneoscleral limbus over the entire 
circumference of the ciliary body. Two 
eyes had eight applications, whereas the 
remainder had 12. A single freeze-thaw 
technique (45 to 60 seconds) was per- 
formed on 25 eyes at —60? C and on 15 
eyes at —80? C. A freeze-thaw-refreeze 
technique (20 to 30 seconds per freeze) at 
—80? C was performed on 14 eyes. All 
eyes received topical cycloplegics and 
corticosteroids postoperatively. 


RESULTS 


The mean postoperative follow-up was 
24.9 + 13.9 months. Forty-five eyes were 
observed for 12 months or longer. Of the 
five eyes observed for less than 12 
months, three were enucleated for'persis- 
tent pain, and two patients died. 

Mean preoperative intraocular pressure 
was 51.8 + 14.0 mm Hg. Many eyes 
showed an initial increase in pressure 
several hours after the procedure, which 
lasted for varying periods of time. During 
the first 12 months following cyclocryo- 
therapy, 14 eyes (28%) had intraocular 
pressures greater than 26 mm Hg, 29 
(58%) had 25 mm Hg or less (11 of these 
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less than 10 mm Hg), and seven (14%) 
became phthisical. The intraocular pres- 
sures in two of the three eyes enucleated 
were over 40 mm Hg, and the third eye 
was phthisic. One patient who died with- 
in the first year had pressures greater than 
40 mm Hg, whereas the other had pres- 
sures less than 10 mm Hg. Intraocular 
pressure at the last examination was 
greater than 26 mm Hg in 16 (32%) eyes 
and 25 mm Hg or less in 17 (3496) eyes, 
and 17 (3496) eyes were phthisic. Phthisis 
developed at a mean of 14.4 + 9.6 nionths 
after cyclocryotherapy. The final intraoc- 
ular pxessure in the four eyes undergoing 
repeat treatmerit was greater than 26 mm 
Hg in three eyes and less than 25 mm Hg 
in one eye. 

Nine eyes (18%) had no light percep- 
tion before cyclocryotherapy (Table 1). 
Twenty-four of the remaining eyes 
(58.5%) lost light perception at an average 
of 11.2 + 10 months following treatment. 
In these eyes, preoperative vision was 
6/190 (20/400) or better in three eyes, 
finger counting in six eyes, hand motion 
in eight eyes; and light perception in 
seven eyes. A dense cataract developed 
after the procedure in ten eyes. Anterior 
segment necrosis developed in four eyes 
in the immediate postoperative period. 
Three of these eyes have been studied 
previously.5 All patients were comfort- 
able except for the three that required 
enucleation. 

The final intraocular pressure, visual 


TABLE ] 
VISUAL ACUITY OF 50 EYES BEFORE 
AND AFTER CYCLOCRYOTHERAPY 


No. of Eyes 
Visual Acuity 


6/12-6/30 : 

(20/40-20/100) 2 
6/60-6/120 

(20/200-20/400) 4 0 
Finger counting 9 0 
Hand motion 16 6 
Light perception 9 9 
No light perception 9 33 


*Mean 24.9 + 13.9 months. 


CYCLOCRYOTHERAPY IN NEOVASCULAR GLAUCOMA 


Preoperative Postoperative* 


- 


95. 


acuity, and the development of phthisis 
bulbi were related neither to the number 
of cryogenic lesions nor to the manner of 
their application. 


DISCUSSION 


Rubeosis iridis apparently results from 
chronic ocular ischemia.97 Iris neovascu- 
Jarization usually begins at the pupillary 
margin with subsequent growth of fibro- 
vascular tissue in the peripheral iris and 
trabecular meshwork.? Angle vessel? or 
panretinal photocoagulation!? appears to 
be beneficial before fibrovascular tissue 
has significantly closed the angle. Once 
neovascular glaucoma is established, 
these therapies are usually ineffective. 
Results of routine filtration procedures 
are disappointing. Either prolonged post- 
operative inflammation or continued 
growth of fibrovascular tissue may close 
the filtration site. 

Cyclocryotherapy may decrease ciliary 
body blood flow and obliterate the capil- 
lary circulation of the ciliary process- 
es.11713 Decrease in aqueous production 
and intraocular pressure with relief of 
pain and niaintenance of vision are the 
goals of therapy. The variability of the re- 
sponse to treatment may be influenced by 
the number, size, location, temperature, 
duration, and extent of the cryogenic le- 
sions. Individual variations in uveal 
blood flow may play a major role. Cryo- 
therapy may intensify ocular ischemia 
and produce complications of acute ante- 
rior segment necrosis and late phthisis 
bulbi. According to a personal communi- 
cation from A. R. Rosenthal, M.D., anteri- 
or segment ischemia may follow cryother- 
apy to only one half of the circumference 
of the ciliary body. i 

The results of cyclocryotherapy for 
neovascular glaucoma in our study were 
less favorable than previous reports (Ta- 
ble 2). Our series was followed for a 
longer period after treatment. Most pa- 
tients (47 of 50 eyes) achieved ocular 
comfort. However, the number of eyes 


e 


demonstrating pressure control decreased 
(to 36%), and the development of phthisis 
bulbi (34%) and the loss of light percep- 
tion (58.5%) increased with the length of 
postoperative follow-up. 

Because of the high incidence of seri- 
ous complications, we believe there is a 
need for other forms of therapy for eyes 
with vision potential. Bipolar cautery to 
the ciliary processes in combination with 
trabeculectomy (according to unpub- 
lished data of J. Herschler, M.D.), a seton 
to maintain patency of the sclerostomy 
site, or a modified glaucoma valve im- 
plant! are all feasible alternatives. 


|: SUMMARY 


To determine the long-term effects of 
cyclocryotherapy, we conducted a fol- 
low-up with a mean of 24.9 + 13.9 months 
in 50 eyes of 46 patients with neovascular 
glaucoma. On final examination, intra- 
ocular pressure in 16 (3296) of the eyes 
was > 26 mm Hg and in 17 (3496), < 25 
mm Hg; 17 (34%) developed phthisis 
bulbi. Enucleation was performed in 
three of the eyes. Anterior segment necro- 
sis occurred immediately postoperatively 
in. four eyes. Twenty-four of 4l eyes 
(58.5%) with vision lost light perception 
during our study. All patients were com- 
fortable except the three who required 
enucleation. : 
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Enucleation 3 (8%) 4 (21%) 3 (6%) 
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RETINAL SURGERY COMPLICATED BY A SPONTANEOUSLY ACQUIRED 
FACTOR VIII INHIBITOR 


IRA A. PRILUCK, M.D., ROBERT B. Howe, M.D., DAvip E. EIFRIG, M.D., 


Inherited deficiencies of blood clotting 
factors VIII, IX, and XIII have resulted in 
hemorrhagic complications in ophthal- 
mic surgery.'^? Our study reports a case of 
an acquired factor VIII deficiency due to 
a spontaneously occurring blood factor 
inhibitor in a previously healthy individ- 
ual. This coagulopathy first manifested 
itself as a delayed hemorrhagic choroidal 
detachment. The hemorrhagic disorder 
was treated effectively by the combined 
use of high dose factor VIII and immuno- 
suppressive therapy. We review herein 
the role of this therapeutic regimen in 
patients with acquired factor VIII anti- 
bodies. Using readily available coagula- 
tion laboratory studies, we outline an 
approach to detect inherited or acquired 
hemostatic problems. 


CASE REPORT 


The patient was a 77-year-old man who had un- 
dergone an unsuccessful retinal reattachment proce- 
dure in his right eye in 1954. Three days before 
admission to the hospital, he noted a sudden de- 
crease in vision and a "veil" in his left eye. Initial 
eye examination revealed the vision to be light 
perception with poor projection in the right eye and 
6/120 (20/400) in the left eye. Slit-lamp biomicro- 
scopy revealed a quiet anterior segment bilaterally. 
Intraocular pressure was R.E.: 16 mm Hg; L.E.: 20 
mm Hg. Forty-five diopters of right exotropia was 
present. Opthalmoscopic examination of the left eye 
revealed an aphakic rhegmatogenous retinal detach- 
ment. The patient had undergone major surgery 
previously without incident, the family history was 
noncontributory for bleeding disorders, and he was 
not taking any systemic medication. 
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The patient had an uneventful buckling proce- 
dure with release of subretinal fluid on the second 
day in the hospital. The next day his retina appeared 
flat, and there were no postoperative complications. 
However, on the fourth postoperative day he had a 
large hemorrhagic choroidal detachment (Fig. 1) 
and an orbital hematoma. He subsequently devel- 
oped gastrointestinal bleeding, and his hemoglobin 
decreased from a preoperative value of 14.3 to 8.5 
g/100 ml. The platelet count was 346,000. A coagu- 
lation screening battery revealed a prothrombin time 
of 11.5 seconds (normal, 10 to 13 seconds), a partial 
thromboplastin time of 60.3 seconds (normal, 35 to 
45 seconds), and a thrombin time of 16.4 seconds 
(normal, 15 seconds). The factor VIII level was 18%, 
and an inhibitor to factor VIII was demonstrable by 
in vitro assay. 

The patient was then transferred to the Medical 
Service and received the following drugs: predni- 
sone 100 mg daily in four divided doses, and cyclo- 
phosphamide 300 mg/m? initially (intravenously), 
followed by 10 mg/kg of body weight postopera- 
tively daily for three days. Factor VIII concentrate 
was given as thromboplastinogen (cryoprecipitate) 
30 donor units initially, followed by four units every 
two hours for the first 24 hours and gradually 
reduced as the factor VIII level rose from an initial 
level of 18% to 75% at the time of discharge (Fig. 2). 
Hemostasis was achieved within 36 hours following 





Fig. 1 (Priluck and associates). Schematic repre- 
sentation of hemorrhagic choroidal detachment fol- 
lowing scleral buckle. 
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Fig. 2 (Priluck and associates). Diagrammatic rep- 
resentation summarizing therapy during two hospi- 
talizations. 


the institution of this therapeutic regimen. The 
prednisone was gradually reduced over the next six 
months to 10 mg daily. During this time interval, the 
patient’s hemorrhagic choroidal detachment slowly 
resolved; however, ‘his retina redetached. He was 
subsequently readmitted for a second scleral buck- 
ling operation. Preoperatively, he was treated with 
immunosuppressive therapy consisting of predni- 
sone 100 mg daily and cyclophosphamide 600 mg 
for three days. He received an additional 2,000 units 
of factor VIII concentrate preoperatively and 2,000 
units 24 hours later which maintained his factor 
VIII level above 100%. He tolerated the drugs 
without untoward bleeding, and the retina remained 
flat postoperatively. Re-examination six months later 
revealed the vision to be 6/120 (20/400) in the left 
eye. He now receives 20 mg of prednisone daily. 


DISCUSSION 


Acquired clotting factor inhibitors have 
been reported against factors V, VIII, IX, 
X, XI, and XIII, and von Willebrand’s 
factor.*5 The majority of the inhibitors 
have been factor VIII antibodies. In the 
hemophiliac, factor VIII antibodies de- 
velop as a complication of replacement 
therapy.^97? Blood clotting inhibitors 
also occur in certain systemic states in- 
cluding autoimmune disorders, drug 
hypersensitivities, postpartum, parapro- 
teinemias, and they have been reported to 
occur spontaneously in otherwise healthy 
individudls.? 

The factor VIII inhibitors are primarily 
gamma globulins of the IgGs or IgG, 
subclass which contain exclusively (or 
predominantly) one light chain, namely, 
either A or x.*919-1? Occasionally, an 


ed.1?4 They are specifically directed 
against factor VIII as demonstrated by 
incubation studies in which factor VIII 
activity diminishes when the antibody is 
added.19712:15 These antibodies do, how- 
ever, differ from classical antibodies in 
that they do not precipitate with the anti- 
gen and are not complement-fixing.*5 
The development of an inhibitor in a 
previously healthy individual may result 
in serious and often life-threatening hem- 
orrhage. In the majority of instances, the 
patient is asymptomatic unless hemostati- 
cally challenged. Therefore, one cannot 
rely solely on a noncontributory bleeding 
history to exclude the presence of an 
inhibitor. Only a coagulation screening 
battery consisting of a prothrombin time, 
partial thromboplastin time, and throm- 
bin time will detect an acquired, hemo- 
static abnormality. A simplified version of 
the human plasma coagulation system 
appears in Figure 3. The partial thrombo- 
plastin time detects inherited defects in 
the intrinsic clotting system such as 
hemophilia A (factor VIII deficiency), 
and hemophilia B (factor IX deficiency). 


INTRINSIC 
SYSTEM. 
XIN 
$ 
FF 
* EXTRINSIC 
v SYSTEM 
IX Tissue 
+ 
VIII VIL 
Measured by X 
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Thrombaplastin v 
Time Test * 
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* One Stoge 
fibrinogen Prothrombin 
Heparin inhibition Time 
M 
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fibrin polymer 
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Fig. 3 (Priluck and associates). Simplified coagu- 
lation scheme showing routine coagulation studies 
related to the clotting factors. (Roman numerals 
follow standard nomenclature; FDP, fibrin degrada- 
tion produce; FF, Fletcher factor). 
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The prothrombin time detects abnormali- 
ties in the extrinsic pathways, such as 
factor VII deficiency, and is often useful 
to detect vitamin K deficiency or clotting 
abnormalities associated with liver dis- 
ease. This test is perhaps best used for the 
monitoring of oral anticoagulant therapy 
(Coumadin, Warfarin). The thrombin 
time is a useful test to monitor heparin 
therapy. When prolonged, it may also be 
indicative of elevated fibrin or fibrinogen 
degradation products, abnormal fibrino- 
gens, a low fibrinogen, or the presence of 
abnormal macromolecules such as myelo- 
ma protein.!9 These three tests (prothrom- 
bin time, partial thromboplastin time, 
thrombin time) combined with a platelet 
count and a template bleeding time (the 
latter two studies to evaluate platelet 
function and vascular integrity) form a 
comprehensive screening battery in any 
preoperative patient. 

The course of acquired factor VIII in- 
hibitors is variable. Furthermore, be- 
cause of the many causes of factor VIII 
antibodies, no one standardized thera- 
peutic regimen has been used. Thus, few 
generalizations can be made in the treat- 
ment of these patients. Successful treat- 
ment programs have included the use of 
bovine or porcine factor VIII concen- 
trates!7-18. corticosteroids, with or with- 
out other cytotoxic agents#519-23, ex. 
change transfusion?*?5; and prothrom- 
bin complex concentrates.2©27 Although 
' spontaneous disappearance of inhibitors 
may occur in the postpartum patient as 
well as in patients in whom it has oc- 
curred with drug usage, it is uncommon 
in the patient with the spontaneously 
acquired inhibitor. The majority of these 
patients have responded to high dose fac- 
tor VIII concentrate combined with pred- 
nisone and a cytotoxic agent with ex- 
change transfusion occasionally neces- 
sary for the acute life-threatening bleed- 
ing episode.2^?5 Prothrombin complexes, 
on the other hand, should be reserved for 
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the patient in whom other forms of thera- 
py have failed, because of the inherent 
risk of thrombogenesis and hepatitis.?5:27 

The duration of treatment for an ac- 
quired inhibitor once remission is 
achieved is still open to question.? Al- ` 
though sustained remissions generally 
occur after cessation of therapy, the in- 
hibitor may reappear. Therefore, it is 
imperative that coagulation studies and 
specific factor assays be followed in the 
patient with a history of an idiopathic, 
acquired factor VIII inhibitor, especially 
if further surgery is contemplated. 


SUMMARY 


We studied a factor VIII inhibitor 
spontaneously occurring in an otherwise 
healthy patient who underwent retinal 
reattachment. The clotting defect first 
manifested itself as a delayed hemorrhag- 
ic choroidal detachment. His bleeding 
diathesis was successfully managed by 
infusion of factor VIII concentrate, pred- 
nisone, and cyclophosphamide. Surgical 
procedures in patients with severe bleed- 
ing disorders present a difficult thera- 
peutic problem which can be effectively 
managed by the close cooperation of the 
surgeon, hematologist, coagulation labo- 
ratory, and blood bank. 
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DILATED EPISCLERAL VESSELS AND 
OPEN-ANGLE GLAUCOMA 


RONALD L. RADIUS, M.D., AND A. EDWARD MAUMENEE, M.D. 
Baltimore, Maryland. 


The present report describes four pa- 
tients with dilated, tortuous episcleral 
vessels. In three of these patients, open- 
angle glaucoma with characteristic disk 
and field pathologv was associated with 
this vascular anomaly. Glaucoma with 
episcleral congestion has been described 
in patients with carotid-cavernous-sinus 
fistula and in other orbital obstructive 
lesions.1~4 Unilateral glaucoma has also 
been documented in cases of orbital 
hemangiomatosis.579 On the other hand, 
although familial cases of open-angle 
glaucoma with increased episcleral ve- 
nous pressure have been cited,9!9 associ- 
ation of idiopathic dilated episcleral ves- 
sels and open-angle glaucoma appears to 
be less well recognized. 


CASE REPORTS 


Case l—This 63-year-old white woman was first 
seen in consultation in 1949, She had been referred 
to the Wilmer Institute for examination of unilateral 
glaucoma of the right eye. Visual acuity was 6/6 
(20/90) bilaterally. The most striking aspects of her 
examination were the markedly tortuous dilated 
episcleral vessels present bilaterally, but much more 
_ prominent in the diseased right eye (Figs. 1 and 2). 
These vessels appeared to originate near the inser- 
tion of the rectus muscles; they then became conflu- 
ent and encircled the corneoscleral limbus. By histo- 
ry, this vascular abnormality had been present since 
childhood. There was no family history of either 
similar vascular anomalies or glaucoma. General 
physical examination failed to demonstrate any sys- 
temic pathology that might account for the vascular 
abnormality. 

Despite medical therapy, intraocular pressures 
(IOPs) in the right eye were consistently greater than 
30 mm Hg. Goldmann perimetry demonstrated an 
early nasal step defect in the peripheral visual field. 
Intraocular pressures in the left eye were between 15 
and 20 mm Hg, and the visual field was unre- 
markable. Gonioscopy in both eyes revealed normal 
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Johns Hopkins Hospital, Baltimore, Maryland. 

Reprint requests to A. Edward Maumenee, M.D., 
the Wilmer Institute, Johns Hopkins Hospital, 601 
N. Broadway, Baltimore, MD 21205. 


grade-III open angles without any obvious vascular 
abnormalities. 

Because of persistent increase in IOP and early 
visual field loss, penetrating cyclodiathermy was 
performed in the right eye. Treatment was repeated 
in 1954. Results of examination were essentially un- 
changed in 1958. Both eyes showed tortuous dilat- 
ed episcleral vessels, although involvement in the 
glaucomatous right eye was more marked. The right 
eye continued to have IOP as high as 30 mm Hg, 
with nerve head pallor and glaucomatous cup- 
ping. As before, perimetry demonstrated a nasal step 
defect in the peripheral field; tonography revealed 
décreased facility of outflow, 0.06 ul/min/mm Hg. 
The left eye continued to have normal IOPs and 
visual field function, and facility of outflow was 0.18 
ul/min/mm Hg. Repeat cyclodiathermy ultimately 
controlled pressure increase in the treated right eye. 

By 1971, 23 years after her first ocular surgery, 
cataract had reduced vision in her right eye to hand 
motions. Intraocular pressure was controlled at 11 
mm Hg. For the first time, however, pressure in- 
crease in the previously uninvolved left eye was doc- 
umented, and was recorded as high as 26 mm Hg. 
Tonography showed reduced facility of outflow 
of 0.10 ul/min/mm Hg. Visual field examination 
showed a nasal step defect. The optic nerve head of 
the left eye showed increased cupping, with a cup: 
disk ratio of 0.9. 

Gradual progression of bilateral cataracts necessi- 
tated lens extraction. Surgery on the right eye was 
performed through a clear corneal incision, but in 
the left eye, a corneoscleral limbus-based conjuncti- 
val flap and corneoscleral section were used. No 
untoward complications or excessive bleeding from 
prominent episcleral vessels occurred during either 
procedure. 

The patient was last seen in February 1977, at 
which time aphakic correction afforded visual acuity 
of 6/6 (20/20) bilaterally. By means of topical pilo- 
carpine, 2%, in the left eye only, IOPs remained 
below 20 mm Hg. Disk morphology and visual field 
function were unchanged. ; 

Case 2—This 42-year-old man was first seen ia 
1969, with IOP increase in the right eye. Visual 
acuity was R.E.: 6/6 (20/20); L.E.: 6/4.5 (20/15). 
External examination revealed prominent, dilated 
episcleral vessels bilaterally. As in Case 1, this 
anomaly was more marked in the glaucomatous 
right eye (Figs. 3 and 4). By history, these vessels 
had been present for at least ten years. There was no 
family history of glaucoma or ocular vascular anom- 
alies. Medical evaluation did not reveal any cause 
for these dilated vessels. 

Intraocular pressures were 35 mm Hg in the right 
eye and 14 mm Hg in the left eye. Gonioscopy 
revealed open angles, grade III, bilaterally. In the 
right eye, despite pressure increase to 35 mm Hg, 
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Schlemm's canal was engorged with blood. Tono- 
graphy documented a reduced facility of outflow in 
the right eye of 0.12 ulmin/mm Hg, whereas that of 
the left eye was within normal limits at 0.25 ul/min/ 
mm Hg. The right optic nerve head showed glauco- 
matous cupping; the left optic disk appeared nor- 


* emal. Goldmann perimetry revealed extensive visual 


field loss in the right eye inferiorly. Visual field 
function in the left eye was normal. 

Because of persistent IOP increase and extensive 
peripheral visual field loss, the right eye underwent 
filtration surgery involving corneoscleral cautery un- 
der a corneoscleral limbus-based conjunctival flap. 
Postoperatively, IOPs remained below 20 mm Hg 
in the right eye. 

The patient was seen most recently in April 1977; 
his visual acuity was still slightly reduced in the 
right eye. A flat, diffuse filtering bleb involving 
superior conjunctiva was present in the right eye, 
and the IOP was 15 mm Hg. For the first time, 
however, IOP as high as 26 mm Hg was noted in the 
left eye. Tonography at that time revealed a reduced 
facility of outflow of 0.16 ul/min/mm Hg in the left 
eye. Visual field examination remained unchanged, 
with extensive inferior field loss in the right eye, and 
normal visual field function in the left eye. 

Case 3—This 48-year-old white woman was first 
seen in-consultation in 1977. For the previous four 
years, she had been observed elsewhere for glauco- 
ma of the right eye. Because of prominent episcleral 
vessels, medical examination, including cranial arte- 


riography, has been done for possible carotid-cav- : 


ernous-sinus disease, but no vascular abnormality 
was found. There was no family history of either 
glaucoma or ocular vascular anomalies. 

Initial examination here revealed visual acuity of 
6/6 (20/20) bilaterally. As in the previous two cases, 
there were dilated tortuous episcleral vessels of both 
eyes, but with more involvement in the glaucoma- 
tous right eye (Figs. 5 and 6). Intraocular pressures 
were 26 mm Hg in the right eye, and 10 mm Hg in 
the left eye. Gonioscopy showed open angles, grade 
III, without vascular abnormality. Goldmann pe- 
rimetry in the right eye. revealed an early arcuate 
‘scotoma with the J, test isopter and a nasal step 
defect. The left eye had a normal visual field. 
Outflow facility was 0.18 ul/min/mm Hg bilaterally. 
The right optic nerve head showed vertical elonga- 
tion of the cup, but the left disk appeared normal 
and had a cup:disk ratio of 0.2. 

Despite maximum medical therapy, including 
topical pilocarpine and epinephrine compounds, 
IOP increase of greater than 30 mm Hg persisted in 
the right eye. Because of early visual field and disk 
pathology, the right eye underwent filtration sur- 
gery. A pgsterior lamellar keratectomy was per- 
formed under a scleral dissection and corneoscleral 
limbus-based conjunctival flap. No excessive bleed- 
ing was encountered at surgery, and the patient did 
well postoperatively. Intraocular pressure has re- 
mained under 19 mm Hg without medication six 
months after operation. 

Case 4—~This 49-year-old white man was seen in 
consultation in 1976 for a superior branch-vein 
obstruction in the léft eye. Visual acuity at that time 
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was L.E.: 6/15 (20/50); R.E.: 6/4.5 (20/15). The right 
eye showed dilated episcleral vessels similar to those 
seen in the previous three cases (Fig. 7), but the left 
eye showed little if any vascular abnormality (Fig. 
8). Intraocular pressures were 12, and 15 mm Hg 
respectively. Visual field examinations were nor-. 
mal bilaterally. Ophthalmoscopy revealed normal 
nerve heads, with cup:disk ratios of 0.2. Examina- 
tion of the left fundus showed a lamellar hole and 
macular lipid consistent with a vascular occlusion. 
There was no family history of glaucoma. Medical 
examination failed to reveal any possible cause of the 
episcleral vascular anomaly. 


DISCUSSION 


We have described four patients with 
dilated tortuous episcleral vessels in the 
absence of carotid-cavernous-sinus dis- 
ease. Three of these patients had docu- 
mented open-angle glaucoma with char-. 
acteristic disk and field changes. Cases 1 
and 2 showed asymmetric onset of IOP 
increase which paralleled the degree of 
episcleral vascular abnormality present in 
each eye. Case 3 had unilateral glaucoma, 
ipsilateral to the more prominent vascular 
anomaly. Case 4 had no evidence of glau- 
coma. In none of these cases did 
gonioscopy reveal direct vascular in- 
volvement of the anterior chamber angle. 
In one patient (Case 2), blood was seen in 
Schlemm's canal, despite the IOP in- 
crease of 35 mm Hg. 

Increased episcleral venous pressure 
may certainly inhibit normal aqueous 
outflow and increase the IOP.t:9711 Pa. 
tients with carotid-cavernous-sinus fistu- 
la or obstructive orbital disease may show 
scleral engorgement and ipsilateral glau- 
coma.!^^ Unilateral glaucoma may also 
oceur with localized vascular abnormali- 
ties such as choroidal hemangiomato- 
gig 156,12 

In cases of obstructive orbital or cav- 
ernous sinus disease, increase in epi- 
scleral venous pressure and IOP are often 
concomitant, frequently despite normal 
facility of outflow.) On the other hand, 
cases of orbital hemangiomatosis do not 
characteristically show direct involve- 
ment of chamber angle structures by the ` 
vascular abnormality. Increased IOP 





Fig. 1. Case 1. Right eye with 
dilated tortuous episcleral ves- 
sels. 





Fig. 3.Case 2. Dilated tortuous 
episcleral vessels of glaucoma- 
tous right eye. 









Fig. 5.Case 3. Tortuous dilated 
episcleral vessels of glaucoma- 
tous right eye. 
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Fig. 7. Case 4. Dilated episcleral 
vessels of right eye. 
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Fig. 2. Case 1. Left eye with 
similar but less marked involve- 
ment of contralateral eye. 





Fig. 4. Case 2. Left eye with less 
prominent episcleral vessel en- 
gorgement. 





Fig. 6.Case 3. Left eye with less 
abnormal episcleral vessels and 
normal IOP. 
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Fig. 8.Case 4. Minimal involve- 
ment of left eye with a few dilated 
vessels nasally. 
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often occurs with decreased facility of 
outflow and abnormalities of filtration 
structures similar to the occurrence in 
primary congenital glaucoma. Previous 
reperts of patients with glaucoma and 
prominent episcleral vessels have usually 
documented abnormally high episcleral 
venous pressures.?!9 Decreased values 
for facility of outflow have not been as 
consistent. 

Because of technical limitations, epi- 
scleral venous pressures were not deter- 
mined in these patients. However, in at 
least one case, blood reflux into 
Schlemm’s canal, despite the increased 
IOP of 35 mm Hg, suggested that the 
episcleral venous pressure may have been 
increased as well. Alternatively, in all 
three cases with glaucoma (Cases 1-3), 
tonography revealed decreased facility of 
outflow in the involved eyes. Also, further 
decrease: in outflow facility seemed to 
parallel the increases in IOPs. These ob- 
servations suggest that the increase in 
IOP may not be directly related to epis- 
cleral vascular pathology, or that secon- 
dary changes in anterior segment struc- 
tures may impede the aqueous outflow. 

It is not clear whether these episcleral 
vascular abnormalities are congenital. In 
at least one patient, the vascular changes 
had been present from early childhood. 
In another, these vessels had been noted 
for at least the past ten years. Perhaps 
abnormal vasculature, present at birth, 
undergoes progressive dilatation until it 
is clinically apparent. Associated open- 
angle glaucoma may reflect increased epi- 
scleral venous pressure or coincident 
pathology in the trabecular tissue. Never- 
theless, markedly dilated vessels bring 
these patients to the attention of the clini- 
cian, who must be aware of possible asso- 
ciation with ocular hypertension. Fur- 
thermore, although they are characteristic 
of carotid-cavernous-sinus disease, the 
episcleral vascular anomalies may be un- 
associated with cranial or orbital vascular 
pathology.?!° Recognition of idiopathic 
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dilated episcleral vessels may prevent 
unnecessary and potentially dangerous 
diagnostic procedures in otherwise 
healthy patients. 


SUMMARY 


We studied four patients with idiopath- 
ic dilated episcleral vessels. Three of 
these patients had asymmetric or unilater- 
al open-angle glaucoma in the eye with 
the greater degree of episcleral vascular 
anomaly. The fourth patient showed di- 
lated episcleral vessels, but the intraocu- 
lar pressure (IOP) was not increased. In 
the three patients with increased IOP, the 
facilitv of outflow was decreased. The 
episcleral venous pressure was not mea- 
sured, but in one eve Schlemm's canal 
was engorged with blood despite an IOP 
of 35 mm Hg. We explored the possibility 
of a congenital vascular anomaly in the 
four cases. 
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OCULODENTODIGITAL DYSPLASIA SYNDROME WITH 
ANGLE-CLOSURE GLAUCOMA 


H. SAUL SUGAR, M.D. 
Detroit, Michigan 


Since the oculodentodigital dysplasia 
syndrome was first recognized by Loh- 
mann! in 1920 and first described as such 
by Meyer-Schwickerath, Gruberich, and 
Weyers? in 1957, approximately 66 cases 
have been described in 40 families, in- 
cluding the present case. The occurrence 
of severe angle-closure glaucoma associ- 
ated with microcornea in this case, and in 
the one I previously reported? emphasizes 
the importance of glaucoma in the syn- 
drome, unlike the most recent reports that 
come from dentistry, oral surgery, pediat- 
rics, and radiology. 


CASE REPORT 


I first saw a 14-year-old girl in consultation in May 
1975. Despite treatment since September 1968 for 
chronic narrow-angle glaucoma with 500 mg of 
acetazolamide twice a day and one drop of 1.5% 
carbachol four times a day, intraocular pressure was 
not controlled. The family history was noncontribu- 
tory for glaucoma, but her paternal grandfather and 
paternal aunt, both deceased, had had small eyes. 
The patient’s visual fields had shown large blind 
spots. 

The patient’s facial appearance was typical of the 
syndrome (Fig. 1), as were the fingers and toes. The 
fourth and fifth fingers of each hand showed clino- 
dactyly (Fig. 2), as did both little fingers as manifest- 
ed by medial curvature. The metacarpal bones of the 
first and fifth fingers were broad. The third, fourth, 
and fifth toes on both feet were incompletely seg- 
mented and lacked middle phalanges. The patient 
had had microdontia and marked enamel hypoplasia 
of the teeth as shown in plaster casts prepared before 
reconstruction by Dr. Samuel Glossman (Fig. 3). 
Roentgenograms of the spine were negative. 

The horizontal diameter of the corneas measured 
R.E.: 10 mm; L.E.: 9 mm. Visual acuity was correct- 
able to R.E.: 6/15 (20/50) (—4.00 sph.) and L.E.: 6/60 
(20/200) (—3.25 sph.) Intraocular pressure was 
R.E.: 20 mm Hg; L.E.: 42 mm Hg. The right 


angle was, narrow, but open with the iris root at- 
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Fig. 1 (Sugar). Facial appearance of patient show- 
ing typical nose and microcornea. 


tached forward on the trabecular meshwork, as in 
some cases of congenital glaucoma. The left angle 
was almost entirely closed. The irides were normal. 
The disks were cupped in each eye with ratios of 0.5, 
right, and 0.7, left. I advised bilateral peripheral 
iridectomy and expected a trabeculectomy to be 
necessary on the left eye. 

I saw the patient again in March 1976 after 
bilateral peripheral iridectomies and a trabeculec- 
tomy on the left eye. Her visual acuity was now 
R.E.: 6/15 (20/50); L.E.: finger counting. The left 
angle was blocked. Intraocular pressure as measured 
by applanation tonometry was 38 mm Hg in each 
eye. I advised filtration surgery on both eyes. A 
trephination was done on the right eye in April 1976 
and another trabeculectomy was done in May. Pe- 
rimetry on March 1, 1977, showed a field of 20 
degrees in the left eye with scotomas located central- 





(Sugar). Appearance of fingers of both 


Fig. 2 
hands showing clinodactyly. 
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Fig. 3 (Sugar). Plaster casts of teeth showing 
microdontia and evidence of enamel hypoplasia. 


ly and along both Bjerrum areas. The right field was 
normal except for an enlarged blind spot. 

I saw the patient again in May 1977 when her 
corrected yisual acuity was R.E.: 6/15; L.E.: light 
perception. She was taking 500 mg of acetazolamide 
at bedtime, one drop of 2% epinephrine three times 
a day, and one drop of 0.25% echothiophate iodide 
three times a day. Her intraocular pressure was R.E.: 
32 mm Hg; L.E.: 50 mm Hg. 

I performed a trabeculectomy on each eye. The 
operation was successful on the right eye, which had 
a pressure of 18 mm Hg without medication in 
August 1977. The operation on the left eve failed, 
but the eve was comfortable. 

I? previously reported a case involving a 20-vear- 
old white woman with the tvpical syndrome, includ- 
ing microphthalmos and syndactyly and clinodacty- 
lv. The horizontal diameters of the corneas mea- 
sured 8 mm. The irides were normal. Intraocular 
pressure measured by applanation tonometry was 
R.E.: 21 mm Hg; L.E.: 20 mm Hg. I saw the patient 
seven years later, when she had bilateral acute 
glaucoma for which peripheral iridectomies were 
done. Both corneas were steamy, the conjunctivae 
were congested, and the intraocular pressure was 
approximately 60 mm Hg. 


DISCUSSION 

The manifestations of the oculodento- 
digital syndrome may include: (1) a thin 
nose with hypoplastic alae and narrow 
nostrils; (2) hypotelorism or, occasional- 
lv, hypertelorism, often with medial epi- 
canthus; small orbits and microphthal- 
mos (6 to 10 mm corneal diameter), which 
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may lead to glaucoma, as in my two cases: 
congenital cataract, secondary glaucoma, 
reduced eyelid aperture, persistent pupil- 
lary membranes, disk coloboma, strabis- 
mus, and optic atrophy; (3) bilateral syn- 
dactyly and camptodactyly of the fourth 
and fifth fingers (occasionally, the third 
finger also has ulnar clinodactyly); (4) hy- 
poplasia of dental enamel and microdon- 
tia; oral defects including cleft of the soft 
and part of the hard palate and thickening 
of the alveolar ridge. 

Other manifestations of the syndrome 
may include decreased head circumfer- 
ence; distorted ear pinnae; conduction 
deafness; hypotrichosis, or dry, lusterless 
hair that fails to grow to normal length; 
and hyperostosis of the skull. Intelligence 
is usually normal, but even when it is 
defective, there is only mild retardation. 

Seven authors described family histo- 
ries that suggest autosomal dominant he- 
redity.*! One other family had two af- 
fected siblings.!! All other cases have 
appeared sporadically. 


SUMMARY 


A 14-year-old girl with typical oculo- 
dentodigital syndrome had been treated 
for chronic glaucoma for seven vears. She 
had corneas measuring R.E.: 10 mm: 
L.E.: 9 mm, with narrow angles open on 
the right, but almost entirely closed on 
the left. Gonioscopic examination of the 
right iris revealed that the root was at- 
tached forward on the trabecular mesh- 
work, which suggested a congenital 
anomaly. Peripheral iridectomies were 
ineffective. In a case previously studied, 
a 20-year-old woman with tvpical oculo- 
dentodigital syndrome developed typical 
acute angle-closure glaucoma seven vears 
after the original examination. 
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OPHTHALMIC MINIATURE 


the distance. He noticed that her eyes were very clear pale blue, 
paler than a harebell. And he noticed the smoothness of the skin 
round her eyes, like a petal, almost. 


George Orwell, Burmese Days 
New York, Signet, 1963 


CLINICAL IMPLICATIONS OF 
AQUEOUS HUMOR STUDIES IN UVEITIS 


RUDOLF WITMER, M.D. 


Zurich, Switzerland 


* 

The aqueous humor has been the sub- 
ject of intensive study for many years, 
although practitioners have not always 
been aware of the significance of aqueous 
humor analysis in the diagnosis of in- 
flammatory diseases of the eye. De Grand- 
mont! reported bacteriologic studies of 
the aqueous humor in cases of endo- 
phthalmitis as early as 1892, and Leber? 
began using diagnostic aqueous humor 
analysis at the turn of the century. In 1916 
Brückner? published a paper on the cytol- 
ogy of the aqueous humor. The method of 
aqueous humor analvsis I discuss herein 
was popularized by Amsler and Verrey? 
in the 1940s. 

While Amsler was developing an ante- 
rior chamber puncture technique at Lau- 
sanne, the Irvines® examined the useful- 
ness of aqueous humor studies as aids to 
the understanding of uveitis and related 
conditions. Unfortunately, they could not 
demonstrate any relationship between 
cell type in the aqueous humor and the 
etiology of the inflammation, or between 
the protein content and the type of uvei- 
tis. 

In the decade following publication of 
their initial paper, Amsler and Verrey 
performed more than 3,000 anterior cham- 
ber punctures to obtain aqueous hu- 
mor. Their findings appeared in Verrey’s 
book, “Clinique de l'humeur aqueuse,’’® 
and in a-later report to the French Oph- 
thalmological Society.7 The description 
of aqueous cytology was as interesting 
as the results of bacteriologic studies? 
were disappointing. Contrary to his ini- 
tial hypothesis, Verrey found that living 
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microorganisms are rare in the inflamed 
eve. Von Sallmann, Locke, and Locke? 
confirmed the finding; aqueous taps in 88 
of their cases of uveitis were bacteriologi- 
cally negative. Furthermore, smear cvtol- 
ogy provided no definite clue as to the 
etiology of the inflammation. 

The perplexing absence of microorgan- 
isms in the aqueous humor led me to 
explore the hypothesis that the organisms 
are blocked by specific antibodies. Thus 
began my immunologic studies on the 
aqueous humor. Immunology in 1947 
was a simple science; it encompassed 
some knowledge of skin reactions and 
humoral antibodies, but the important 
distinction between cellular and humoral 
immunity had not yet been made. Conse- 
quently, we naively expected that circu- 
lating antibodies should be present in 
every case of endogenous uveitis.!? 

Woods!! studied the etiology of uveitis 
extensivelv, principally through skin tests 
that used many different types of antigen. 
In 1957,? he discussed the problem of 
lens-induced uveitis and stated that all 
patients with endophthalmitis phacoana- 
phylactica were hypersensitive to lens 
protein, which skin test reactions showed. 
Additionally, he examined heterochromic 
cyclitis, but overlooked the possibility of 
aqueous humor studies in both that inflam- 
mation and in endophthalmitis phaco- 
anaphvlactica. 

Hogan, Kimura, and O'Connor? devel- 
oped a thorough clinical examination for 
uveitis patients. Hogan, Wood, and God- 
frey!* also conducted cvtological studies, 
some with electron microscopy. Unfortu- 
nately, they were unable to find either 
bacteriologic or viral inclusions in any 
of the cells examined. . 

Patients suffering from uveitis are, as 
a rule, remarkably healthy, and svstem- 
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ic examination is generally unrewarding. 
Most patients, except those with Behcet's 
disease or sarcoidosis, do not show signs 
of systemic disease. This may explain the 
frequency of negative serum findings in 
uveitis, despite sophisticated immuno- 
logic tests. 

Nothing seems more natural for the 
internist or for the surgeon than to punc- 
ture or perform a biopsy of the organ in 
which disease is suspected. By contrast, 
the ophthalmologist looks for changes in 
the blood, in the urine, or in organs other 
than the eve when there is ocular disease. 
He generally does not dare puncture the 
eye, examine the products of inflamma- 
tion in the aqueous humor, or take biopsv 
specimens of inflamed ocular tissue. An- 
terior chamber paracentesis is a complete- 
lv safe procedure if done under normal 
aseptic conditions by an experienced per- 
son. 


MATERIAL AND METHODS 


Between 1968 and 1976 our laboratory 
analyzed 945 serum samples and 693 
paired samples of serum and aqueous 
humor. We routinely carried out the fol- 
lowing serologic tests: (1) Middlebrook- 
Dubos test for tuberculosis; (2) antistrep- 
tolvsin-O test; and (3) Toxoplasma dve 
test (superceded in 1970 bv the immuno- 
fluorescence test). In selected cases, we 
performed complement fixation tests for 
herpes simplex virus, herpes zoster virus, 
mumps virus, and adenovirus. Serum and 
aqueous humor protein contents were de- 
termined photometrically. Over the last 
four vears we have also procured iris 
specimens during surgery for glaucoma 
or cataract secondary to uveitis. 

In our laboratorv analyses we call the 
antibody concentration relative to gamma- 
globulin content or to total fluid protein 
content "antibody activity." We define 
the ratio of aqueous humor antibody ac- 
tivity to serum antibody activity as the 
ratio of antibody activity. If the antibod- 
ies present in the aqueous humor are 
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solelv due to leakage of immunoglobins 
through the blood-aqueous barrier, the 
ratio of antibody activity is less than 1.0. 
Converselv, a ratio equal to or higher than 
1.0 suggests local antibody formation. 

This method has worked well in cases 
showing a marked increase in the protein 
content of the aqueous humor, that is, ina 
markedlv inflamed eve. In the absence of 
inflammation of the anterior segment, 
such as in posterior uveitis or in chorio- 
retinitis, the test is inaccurate. 


RESULTS 


One third of the 945 routine examina- 
tions of serum antibody content showed 
no positive test for any suspected anti- 
body. The remaining tests showed a vari- 
etv of results (Table 1). Tuberculosis and 
toxoplasmosis studies showed similar 
positive for each. There was no signifi- 
rant difference between cases of anterior 
and posterior uveitis. More than 9446 of 
the antistreptolysin tests were negative; 
in contrast, 90% of the viral antibody 
tests in uveitis patients were positive. 

We conducted tests on 693 pairs of 
serum and aqueous humor. Of these, 215 
had positive aqueous humor results for 
various antibodies. However, the majority 
of these had antibodv activity ratios less 
than 1.0, which, presumably, indicates a 
leakage of protein through the inflamed 
ciliary body. In 63 eves there was local 
antibody formation, as evidenced bv anti- 
body activity ratios greater than or equal 
to 1.0. As shown in Table 2, local anti- 
bodv activitv is suggested in toxoplasmo- 
sis and in certain viral diseases. 

Among the patients who showed a posi- 
tive ratio of antibody activity for toxo- 
plasmosis, five had ratios close to 1.0. 
Three of them were children with a typi- 
cal chronic anterior uveitis, band-shaped 
keratopathy, and cataract. Such a picture 
congenital toxoplasmosis without posteri- 
or ocular lesions is possible. The remain- 
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TABLE 1 
SEROLOGIAL RESULTS IN UVEITIS PATIENTS 
All Tests Tuberculosis Toxoplasmosis Anti-streptomycin Virus 
: Total Negative 
Diagnosis Cases (No. of Cases) + > + > + = + — 
Diffuse uveitis 155 61 33 33 31 40 4 55 49 4 
lritis, iridocyclitis — 138 43 39 34 30 50 3 68 43 9 
Chronic cyclitis 80 20 24 28 18 35 1 46 39 6 
Chorioretinitis 159 68 38 24 49 35 4 55 35 2 
Juxtapapillaris 29 8 6 7 12 7 0 13 12 0 
Centralis 75 3] 23 16 13 3] 5 30 15- 4 
Disseminated 17 5 6 6 4 7 0 10 80 
Others 191 57 31 25 34 37 5 47 JD 
Unknown 101 32 12 12 18 14 1 19 36 2 
Total 945 325 212 185 209 256 23 344 312 31 
397 465 367 343 


ing 32 patients had antibody activity ra- 
tios ranging from 1.5 to 100. Fifteen 
patients.suffered from a severe recurring 
panuveitis, some with large, well-estab- 
lished foci in the fundus as well as new 
satellite lesions, massive vitreal opacities, 
and extensive involvement of the anterior 
segment. Some of the patients had low 
serum titers (1:16 to 1:32), which are not 
inherently diagnostic (Table 3). 
Twenty-six patients had positive com- 
plement fixation tests for viral diseases 
(Table 4). Antibodies directed against 
herpes simplex were found in 18 cases; 
only in ten was the etiology evident on 
morphological grounds alone. Five pa- 
tients were suffering from acute iritis. 
Among five patients presumed to have 
Behcet's syndrome, only one showed evi- 


TABLE 2 


LOCAL ANTIBODY ACTIVITY IN 63 
CASES WITH AN ANTIBODY ACTIVITY 
RATIO OF 1.0 OR MORE 


em net rire dm ae S EP reed rna mea AA 


Antibody Activity No. of Cases 





Felt Mt Ieri rere aa rta tte eb mr ar a i e Ar aA br 


Tuberculosis 0 
Streptococcal diseases 0 
Toxoplasmosis 37 


Viral diseases 26 


mana i y iiie n Pra re t E a aai ari Annn rus nA virer i eir d ore eara as 


dence of antibodies against herpes sim- 
plex; the others were serologically nega- 
tive. One patient with Vogt-Koyanagi 
syndrome had iridocyclitis and an exuda- 
tive retinal detachment; the titer of the 
subretinal fluid for herpes simplex anti- 
bodies was 1:1024. We diagnosed herpes 
zoster in three cases, one of which 
showed typical keratouveitis following 
skin involvement. 

Adenovirus type 8 may produce uveitis, 
and we saw one case of acute iritis that 
appeared one week after an influenza-like 
systemic illness. Another patient devel- 
oped a typical chronic cyclitis with severe 


TABLE 3 
37 CASES OF UVEITIS WITH HIGH 
ANTIBODY ACTIVITY-RATIO FOR 








TOXOPLASMOSIS 
Mx Ratio — — ^. 
1.0 2-10 Over 10 
lritis 4 2 " l 
Iridocyelitis 3 
Chronic cyclitis 2 
Chrioretinitis 
Localized I 5 
Disseminated 2 a 
Panuveitis 10 5 
Total cases 5 24 8 


aa rite eer eir ati re HH ere mma ————— 9 


TABLE 4 
26 CASES OF UVEITIS WITH HIGH ANTIBODY 
ACTIVITY RATIO FOR VIRUS. 


Positive Ratio 











Herpes Herpes Adeno- 
simplex zoster Mumps virus 
lritis 7 2 l | 
lridocyclitis 4 ] 
Chronic cvclitis 2 l 
Chorioretinitis 
Localized 
Disseminated 
Panuveitis a" ] lt 
Total cases 18 3 3 2 


*Behcet’s disease. 
tSvmpathetic ophthalmia. 


vitreous opacities and macular edema. 
One patient with sympathetic ophthalmia 
had tested positive for mumps virus. 

In ten patients we collected aqueous 
humor samples before intraocular sur- 
gery. From these patients, we retrieved 
iris specimens for electron microscopy. In 
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five of the patients we were able to make 
presumptive clinical diagnoses (Table 5); 
three of the remaining patients had posi- 
tive ratios for herpes simplex virus anti- 
bodies. The electron microscopic find- 
ings in all cases were fairly consistent, 
and we invariably found cells compatible 
with an immunologic reaction: macro- 
phages, lymphocytes, and mast and plas- 
ma cells. We previously reported such 
findings in a case of chronic cyclitis with 
secondary glaucoma.!5 No virus particles 
appeared in the iris in any of the pre- 
sumptive herpes simplex cases, in con- 
trast to a case in which we found herpes 
virus particles in the iris.!9 


DISCUSSION 


Even in tuberculosis, which is one of 
the best examples of a cell-mediated im- 
munologic reaction, the likelihood that 
large amounts of circulating humoral an- 
tibodies are produced is remote. Thus 
tests such as Middlebrook-Dubos have 
little diagnostic value. However, careful- 
ly performed quantitative serology may 


TABLE 5 
RESULTS OF ULTRASTRUCTURAL STUDIES ON TEN IRIS BIOPSIES 


No. of 


Diagnosis Cases 

Infantile anterior ji 
uveitis 

Behcet's disease l 

Recurrent uveitis and ] 
spondylarthritis 

Recurrent uveitis l 
chorioretinal scar 

Chronic uveitis Boeck's l 
sarcoidosis 

Chronic uveitis 2 
undetermined 

Chronic cvclitis 3 


e Aa L A EE A ATA ATR A Errian a AAAA e ei aa t EM MANU ME EE M LL VARA ON LPO RETO e AT WT 
- " ron tte enna 


Electron 
Microscopy 





Negative Macrophages: 


fibrosis 
Negative Mast cells; 

endothelial 

cell damage 
Negative Infiltration 


with, lympho- 
cytes and 
plasma cells 


Toxoplasma ratio Mast cells; 


100 lymphocytes 
Negative Lymphocytes: 
plasma cells 
Negative Mast cells; 


plasma cells; 
Ivmphocytes 
Plasma cells; 
Ivniphocytes 


Herpes simplex 
virus ratio 


1:4 


7 
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still be helpful in pinpointing tuberculo- 
sis as the cause of a particular case of 
uveitis. 

If a specific antigen (for example, tu- 
bertle bacillus antigen) enters the uvea, 
transformed B-lymphocytes and plasma 
cells may generate local antibodies there. 
Humoral antibodies may also appear in 
the aqueous humor and in the vitreous, 
and they may also be present in the blood. 
If the focus of immune activity is local, 
one may expect the relative concentration 
of antibody in the aqueous humor to be 
higher than that in the serum. (Experi- 
mental data have confirmed that the uvea 
may act like a lymph node and produce 
local accumulations of antibodies.15) 

As we had anticipated, serum samples 
alone gave little if any information about 
the etiology of uveitis. Tuberculosis is a 
well controlled disease that rarely reaches 
the stage in which hematogenously dis- 
seminated organisms can be found. The 
diagnosis of disseminated chorioretinitis 
as tuberculous in origin remains pre- 
sumptive, The clinician should also re- 
member that a positive response to thera- 
py is not necessarily indicative of the 
cause of uveitis, as many chorioretinal 
lesions heal within two to six months 
without treatment. 

Nodular uveitis is generally considered 
pathognomic for sarcoidosis. There is as 
yet no test available to confirm Boeck's 
sarcoid, with the possible exception of 
conjunctival or iridal biopsy. 

Antistreptolysin-O titers were negative 
in 94% of our patients. Presumably, beta 
hemolytic streptococci (group A) play al- 
most no role in the production of uveitis. 
However, many streptococcal infections 
may be overlooked because there is no 
specific test for them. It might be possible 
to return to the multiple skin testing 
method of Woods, which provides a pre- 
sumptive diagnosis of streptococcal uvei- 
tis. Our clinical observations of exudative 
chorioretinitis and the response of these 
patients to high-dose penicillin therapy 
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suggest that some of the monofocal, acute 
chorioretinal lesions we observed with 
severe vitreal reaction may be the result of 
focal infection with pyogenic pathogens 
susceptible to penicillin therapy. 

Toxoplasma dye test titers limited to 
serum testing are meaningless, and their 
results are uniformly distributed among 
the uveitis patient population. Based on 
clinical experience, we would tend to 
disregard a positive titer in a patient with 
iritis, but pay more attention to a positive 
titer in a patient with chorioretinitis. The 
presence of diffuse severe uveitis seems to 
justify paracentesis. At least 5% of our 
severe uveitis cases were toxoplasmic; 
among patients with posterior uveitis, the 
percentage may be still higher. 

Viral infections are common today, and 
their ophthalmic significance may be 
greater than is presently realized, particu- 
larly in hitherto unrecognized uveitis 
syndromes (over 4% in our series). The 
distinction between herpes simplex infec- 
tion and herpes zoster infection requires 
use of a complement fixation test. Even 
electron microscopy cannot distinguish 
between these infections. 

No case of isolated chorioretinal dis- 
ease occurred in our group of virus-asso- 
ciated disease. This confirms the clinical 
impression that viral disease is gener- 
ally restricted to the anterior segment. 
However, seven cases of diffuse uveitis of 
presumed viral etiology had serious in- 
volvement of the vitreous. 

In addition to immunologic testing, we 
conducted electron microscopic examina- 
tions on ten specimens. These did not 
provide anv new data on the status of the 
aqueous humor. Ultrastructural studies of 
iris specimens showed a marked accumu- 
lation of immunologically active cells. 
Lymphocytes (probably of both the B and 
T types) and many plasma cells were 
present. The plasma cells must produce 
some antibody, and it is indeed frustrat- 
ing not to be able to detect it. We saw 
many macrophages, presumably loaded 


e r 
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with antigen; mast cells with histamine- 
containing granules and platelets ad- 
hering to the damaged endothelium of 
inflamed capillaries; widespread cell 
destruction; and fibrosis with collagen 
formation—all of which would indicate 
an immunologic reaction. 

Of 693 paired samples of serum and 
aqueous humor tested, 63 showed high 
levels of antibody activity in the aqueous 
humor. This is a little less than 10%. 
Therefore, over 90% of our uveitis pa- 
tients did not derive any benefit from 
their anterior chamber punctures. Be- 
cause technical capabilities prevented us 
from performing more than five serologic 
tests on any one sample of approximately 
0.2 ml of aqueous humor, we selected 
those tests most likely to give a positive 
result on the basis of the clinical appear- 
ance of the lesion. This choice may be 
misleading. Among our patients, we en- 
countered typical diseases such as tox- 
oplasmic chorioretinitis or herpetic ker- 
atouveitis, but these findings do not 
exclude other clinical pictures. Thus the 
thorough observation and documentation 
of the findings on a given uveitis patient 
constitute only one side of the story. 
Careful examination may lead to an accu- 
rate diagnosis, but almost never to a cer- 
tain etiology. If we were able to run up to 
20 serologic tests on the same 0.2 ml of 
aqueous humor, we would probably ob- 
tain additional useful information. 

Despite limited returns, aqueous hu- 
mor studies are still justified because in 
most uveitis patients, the eye is apparent- 
ly the only diseased organ of the bodv. 
Additional testing is needed to determine 
the complement content in cases of sus- 
pected immune complex disease. We 
should also work toward the perfection 
of tests for the detection of specific lymph- 
okines of T-cell origin as well as of an- 
tibodies of B-cell origin. One potential 
aid in the attainment of these goals may 
be the use of peroxidase to label the var- 
ious antigens used in testing iris spec- 
imens. 
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SUMMARY 


We studied the serologic findings in 
serum and aqueous humor samples from 
693 cases of uveitis. Specimens were test- 
ed for the presence of humoral antibod- 
ies against tuberculosis, toxoplasmosis, 
antistreptolvsin-O, herpes simplex and 
herpes zoster viruses, mumps virus, and 
adenovirus. Serologic analyses rarelv in- 
dicated tuberculous or streptococcal 
infections, but frequently showed toxo- 
plasmosis and viral diseases. 
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RETINAL DEPRESSION SIGN INDICATING A SMALL RETINAL INFARCT 


MICHAEL H. GOLDBAUM, M.D. 
San Diego, Califomia 


While examining patients with homo- 
zygous sickle cell disease (hemoglobin 
SS), sickle cell-hemoglobin C disease 
(hemoglobin SC), and sickle cell-thalas- 
semia disease (hemoglobin S-thal), I ob- 
served alterations of the retinal reflex that 
resembled extra foveal pits. Subsequent 
examination has shown that these lesions 
are depressions in the surface of the retina 
caused by focal tissue loss and thinning 
of the retina. Since the discovery of these 
depressions in the retinas of patients with 
various sickling hemoglobinopathies, I 
have found similar depressions in three 
white patients with systemic hyperten- 
sion, with retinal arteriolitis, and with 
juvenile onset diabetes mellitus. 


SUBJECTS AND METHODS 


At the Sickle Cell Eye Clinic at the 
University of Illinois Eye and Ear Infir- 
mary, 42 patients with hemoglobin SS, 
SC, and S-thal without retinal neovascu- 
larization (preproliferative sickle retinop- 
athy) have been longitudinally studied 
for three years of a projected five-year 
period. Another group of 41 patients with 
hemoglobin SS, SC, S-thal, hemoglobin C 
trait (hemoglobin AC), and sickle cell trait 
(hemoglobin AS) who have retinal neo- 
vascularization (sea fan formation) are 
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being observed in a treatment series.!? 
Three patients had one eve each in each 
group. Hence, the total number of pa- 
tients was 80. I characterized the retinal 
depression sign on the basis of findings in 
these patients with sickle hemoglobinop- 
athies, although the depressions found 
in white patients with other conditions 
had similar characteristics. 

The retinal depressions are most easilv 
seen by indirect ophthalmoscopy. Within 
the light reflecting from the internal limit- 
ing lamina, they appear as dark areas with 
a central bright spot or streak (Fig. 1). 
Normally, the examiner holds the lens of 
the indirect ophthalmoscope so as to 
minimize the reflections from the inter- 
nal limiting lamina. These reflections 
often partially obscure fundus details, 
and the habit of most ophthalmologists is 
However, if the examiner positions the 
indirect ophthalmoscope lens to maxi- 
mize the reflexes, the depressions stand 
out starkly from the reflexes (Fig. 1). 

The depression edges appear dark be- 
cause the sloping borders of the internal 
limiting lamina reflect the light away 
from the observer (Fig. 2). Because the 
internal limiting lamina surface is often 
concave within the depression, the light 
reflecting off the internal limiting lamina 
focuses to a point, forming a real image of 
the light in the center of the depression in 
the vitreous chamber anterior to the retina 
(Fig. 2). The large depressions have a flat 
bottom and do not produce a point of 
light as do the small depressions (Fig. 3). 

As the examiner moves the condens- 
ing-imaging lens of the indirect ophthal- 
moscope, the point of focus in the.vitre- 
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ous chamber moves in the opposite direc- 
tion. Because the examiner sees an invert- 
ed image of the retina, the point of light 
appears to move in the same direction as 
the examiner's hand—with motion (Fig. 
4). 


The borders of the depression are easily 


defined by moving the condensing- 
imaging lens. They may be as small as 
100 p or larger than 1,500 p. It is difficult 
to delineate the edges of an infarct larger 
than 3,000 y (2 disk diameters). The de- 
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Fig. 1 (Goldbaum). Three examples of depres- 
sions. Note that the internal limiting lamina is 
reflecting light outside the depressions. The edges of 
the depression slope posteriorly and show no reflec- 
tion (black arrows). The concavity of the depression 
produces a round or curvilinear reflection in the 
center of the depression (white arrows). 


. Retina 






C Oc P aC» 0 G9 Chia 


Fig. 2 (Goldbaum). Optical principles of depres- 
sion. Light reflecting off internal limiting lamina 
away from depression returns to observed. Light 
reflecting off sloping internal limiting lamina at 
edge of depression reflects away from observer. 
Concave surface of depression produces point or 
line of light at intersection of reflecting light rays. 
RPE indicates retinal pigment epithelium. 
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Fig. 3 (Goldbaum). Left, Depression partially involves fovea. Arrows in same location in left and right 
parts of figure. Large depression with flat bottom does not produce central point or streak of light. Right, 
Corresponding fluorescein angiogram shows decreased density of capillary net. Note similarity in shape. 


pressions are most easily seen in the mac- 
ular and paramacular retina, as reflections 
outside this region are hard to elicit. 
The retinal reflexes and the depressions 
may be visible in patients of any age, 
although they are easier to see in younger 


patients with pigmented fundi. Attempts 
to photograph the depressions become 
increasingly difficult the older the pa- 
tient; beyond age 30, the depressions, 
though ophthalmoscopically visible, of- 
ten cannot be photographed. 





Fig. 4 (Goldbaum). Movement of the condensing-imaging lens of the indirect ophthalmoscope causes the 
light in center of depression to move the same direction as the lens—with motion. Paired arrows show this 
motion. Lens moves from left in Figure 4, left, to right in Figure 4, right. 
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Patients exhibiting the retinal depres- 
sions underwent complete eve examina- 
tions. The border of each depression was 
carefullv drawn. Amsler grid tests were 


- , performed with both the grid and the dot 


pattern. Kinetic visual fields were exam- 
ined by using the Goldmann perimeter 
through undilated pupils. The Goldmann 
static perimeter tested static perimetry 
along the meridian passing through the 
center of the depression. The patients 
with hypertension, retinal arteriolitis, and 
diabetes were similarly examined. 

When the depressions were photo- 
graphed, the photographer adjusted the 
camera to catch the maximum reflection 
from the internal limiting lamina. On 
fluorescein angiography, slightly varving 
the focus of the camera over several pic- 
tures insured capturing capillary detail. 


RESULTS 


Sixteen of the total 80 patients (20%) 
with sickle hemoglobinopathy had de- 
pressions in the posterior pole (Table 1). 
Thirteen of 24 patients with hemoglobin 
SS (5496) had depressions, and one pa- 
tient of ten with hemoglobin S-thal had 
depressions (10%) (Table 2). The patients’ 
ages ranged from 11 through 39 vears 
(mean 24.5 vears). Nine were male and 
seven female. 

In addition to the 16 patients with 
sickling hemoglobinopathies, three pa- 
tients with normal hemoglobin (hemoglo- 
bin AA) had depressions. One patient was 
a 48-vear-old white woman with systemic 
hypertension, another was a 32-year-old 
white woman who had retinal arterioli- 
tis,? and the third was a 24-year-old white 
woman with juvenile onset diabetes mel- 
litus. 

In the 19 patients, 34 eves had depres- 
sions; 15 patients had depressions bilater- 
allv and four unilaterally. The visual acu- 
itv of most of the eves ranged from 6/6 
(20/20) to 6/9 (20/30). Only two eyes had 
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visual acuitv of 6/4.5 (20/15), although 
such a young group of patients might be 
expected to yield a much higher propor- 
tion with visual acuitv of 6/4.5 (20/15). 
One patient had macular depressfons 
more than 2 disk diameters wide with a 
zone of macular nonperfusion of compa- 
rable size in each eve. His visual acuity 
was finger counting in one eve and 6/120 
(20/400) in the other. 

Static perimetrv consistently. showed 
an absolute scotoma in the region of the 
depression. These field defects were as 
small as 1 degree; consequently, the pa- 
tients usually did not discern the scoto- 
mas on kinetic perimetrv (Figs. 5-8). 
Although the visual acuity in the patients 


with depressions was normal or mildly 
reduced, the sensitivity of the fixation 
point on static perimetry was markedly 
reduced when the depression connected 
with the fovea (Fig. 8). The patients with a 
normal macula were able to see a0.25-mm? 
spot at fixation about 1.25 to 1.6 apostilbs 
above the background illumination (Fig. 
9), whereas the patients with depressions 
close to the macula had reduced sensitivi- 
ties up to 15 apostilbs above the back- 
ground. 


scotoma on the Amsler grid, four unilater- 
ally and one bilaterally. One eye had 6/4.5 
(20/15) and three eves had 6/7.5 (20/25) 
visual acuitv. The patient with visual 
acuities of 6/60 (20/200) and finger count- 
ing demonstrated a large scotoma in both 
eves. All scotomas were negative; no posi- 
tive scotomas were observed. 


CASE REPORT 


A 26-vear-old black woman (Case 15, Table 1) 
with hemoglobin SC disease had sea fans (peripher- 
al retinovitreal neovascularization) in the left eve. 
The patient was treated on Feb. 21, 1974, with 
cryopexy to the sea fans in the left eye, after which 
the eves were observed daily for a week. On Feb. 27, 
cotton-wool spots had just developed in the posteri- 
or pole of the untreated right eve (Fig. 10, top left 
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TABLE 1 
SUMMARY OF PATIENT DATA EYES WITH DEPRESSIONS 


RETINAL DEPRESSION SIGN 


Amsler 


No scotoma 
No scotoma 
Uncertain 
scotoma 
No scotoma 


No scotoma 


No scotoma 
No scotoma 
No scotoma 
No scotoma 
No scotoma 
No scotoma 
No scotoma 
No scotoma 
No scotoma 


Scotoma corres- 
ponding to 


depression 
No scotoma 
No scotoma 
No scotoma 
No scotoma 
No scotoma 


Comment 





Occlusive retinal 
arteriolitis 
Hypertension 


Juvenile onset 
diabetes mellitus 


Cerebrovascular 
accident 


Cerebrovascular 
accident and 
mental retardation 


Optic atrophy 
Optic atrophy 


Large scotoma 
Large scotoma 
No scotoma 
Scotoma corres- 
ponding to 


Case Age, Visual 
No.. (yrs) Sex Hb Acuity 
l 36 F AA R.E.: 6/7.5 (20/25) 
L.E.: 6/6 (20/20) 
2 39 F AA L.E.: 6/9 (20/30) 
3 24 F AA L.E.: 6/6— (20/20—) 
4 36 M SS R.E.: 6/4.5— (20/15—) 
L.E.: 6/6 (20/20) 
5 21 M SS R.E.: 6/6 (20/20) 
L.E.: 6/6 (20/20) 
6 36 F SS R.E.: 6/6 (20/20) 
L.E.: 6/6 (20/20) 
7 18 M SS R.E.: 6/6 (20/20) 
L.E.: 6/6 (20/20) 
8 23 M SS R.E.: 6/6 (20/20) 
L.E.: 6/7.5 (20/25) 
9 IT M SS L.E.: 6/7.5 (20/25) 
10 I] M SS R.E.: 6/7.5— (20/25—) 
i L.E.: 6/9 (20/30) 
11 ER F SS R.E.: 6/7.5 (20/25) 
L.E.: 6/9 (20/30) 
12 17 F SS R.E.: 6/7.5 (20/25) 
L.E.: 6/9 (20/30) 
13 26 M SS R.E.: 6/60 (20/200) 
LE CF 
14 IT F SC R.E.: 6/6 (20/20) 
L.E.: 6/4.5- (20/15) 
15 31 M sc L.E.: 6/6 (20/20) 
16 26 F SC R.E.: 6/9 (20/30) 
L.E.: 6/6 (20/20) 
17 29 F SC R.E.: 6/7.5 (20/25) 
L.E.: 6/7.5 (20/25) 
18 37 F SC R.E.: 6/7.5 (20/25) 
L.E.: 6/7.5 (20/25) 
19 27 M S- R.E.: 6/7.5 (20/25) 
thal L.E.: 6/7.5 (20/25) 


depression 
No scotoma 
No scotoma 
No scotoma 
No scotoma 
No scotoma 
No scotoma 


Scotoma corres- 
ponding to 


depression 
No scotoma 
No scotoma 


and right). Fluorescein angiograms of the right eve 
showed an arteriolar occlusion with capillary non- 
perfusion at the site of each cotton-wool spot. One of 
these focal areas of nonperfusion broke through the 
capillary net bordering the foveal avascular zone. 
The cotton-wool spots faded, and over the ensuing 
six months, the focal zones of arteriolar occlusion 
and capillary nonperfusion partially reperfused. In 


place of each cotton-wool spot, a depression in the 
retinal surface appeared (Fig. 10, bottom left and 
right). 

The fluorescein angiogram in August 1974 
showed that the occluded arterioles and capillary 
beds of the right eye were perfusing. Except within 
the depression penetrating the border of the foveal 
avascular zone, the only other abnormality in the 
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TABLE 2 
[INCIDENCE OF DEPRESSION IN A SELECTED GROUP OF 
PATIENTS WITH SICKLING HEMOGLOBINOPATHIES 
Hemoglobin Tvpe SS SC S-thal AS AC J otal 
Sample size 24 43 10 2 l 80 
Depression 13 2 | 16 
Proportion with 54% 5% 10% 20% 


depressions 





fluorescein angiogram was a focal decrease in the the right eye before and after the infarcts was 6/6 
density of capillaries in each depression site (Fig. — (20/20), even though the edge of the foveal avascular 
10, bottom left and right). The depression bordering zone had been breached. 

the foveal avascular zone did not fully reperfuse, al- Subsequent complications arising from retinal 
though at six months some vessels were growing in — neovascularization and its treatment in this eve have 
from the lesion edge. The patient's visual acuity in caused severe scarring in the macula. Hence, test of 
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Fig. 5 (Goldbaum). Kinetic and static perimetry. Small depression gave visual field defect that could be 
found enly by kinetic perimetry. Visual acuity was 6/6 (20/20). 
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Fig. 6 (Goldbaum). Moderate-sized depression shown in Figure 3 produced focal field defect on kinetic 
perimetry. In addition to the absolute scotoma temporal to fixation found by static perimetry, there is 
considerable reduction of fixation sensitivity. Visual acuity was 6/7.5 (20/25). Depression involved the fovea. 


visual fields, static fields, and Amsler grid were not 
performed. 


DISCUSSION 

Light reflecting from the internal limit- 
ing lamina was recognized shortly after 
the introduction of the ophthalmoscope 
in 1851. Most phvsicians are familiar 
with such physiologic reflexes as the per- 
imacular oval, the point of light from the 
foveal pit, or the streak of light from the 
cylindrical surface of retinal blood ves- 
sels. Less well known phvsiologic re- 
flexes are the Weiss reflex* around the 


optic nerve head, and Gunn's dots; 
thought to be light reflecting from tiny 


irregularities of the internal limiting 
lamina where Müllers fibers insert. 


Ballantyne and Michaelson® have de- 
scribed annular reflexes around a 
choroidal scar. An annular reflex at the 
junction of the concave surface of the 
attached retina often marks the location of 
central serous retinopathy. The retina de- 
pression sign occurs from the concavity 
of the inner retinal surface produced by a 
retinal infarct usually smaller than 2 disk 
diameters in size. 
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Fig. 7 (Goldbaum). Moderate-sized depression produced sufficient nerve fiber deficiency to cause focal 
contraction of the peripheral field. Visual acuity was 6/7.5 (20/95). 


The fluorescein angiogram mav show a 
decreased density of capillaries corre- 
sponding to the area of retinal depression 
(Fig. 3). On the other hand, the area with 
retinal depression may regain normal per- 
fusion and not appear different from the 
nearby capillary net on fluorescein angi- 
ography. 

The pathogenesis of the abnormal reti- 
nal reflex produced by a depression in the 
surface of the retina begins with an occlu- 
sion of a fine precapillary arteriole (Fig. 
10, top right). If the occlusion produces 


an area of capillary nonperfusion that 
persists long enough for ischemic necro- 
sis to form, a depression may evolve. A 
small infarct in the retina interrupts 
axoplasmic flow in both directions in the 
nerve fibers passing through the infarct. 
The nerve fiber swelling produces 
cotton-wool spots on the proximal and 
distal edges of the infarcted area." The 
infarcted area that leads to a retinal de- 
pression is generally small; hence, the 
cotton wool spots that form on the edges 
of the infarct may occupy the entire area 
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Fig. 8 (Goldbaum) Kinetic and static perimetry. Larger depression involved the fovea. Visual acuity was 


6/9 (20/30). 


of the infarct. The fluorescein angiogram 
shows the area of capillary nonperfusion 
during the acute occlusion (Fig. 10, top 
right). In most cases, the occluded arteri- 
ole reperfuses some time after the ische- 
mic retinal edema or cotton-wool spot 
forms; some or all of the capillaries reper- 
fuse. As the ischemic retinal edema fades, 
a depression of the same shape as the 
ischemic retinal edema may appear. Pre- 
sumably, the infarcted inner half of the 
retina necroses, and focal thinning re- 
mains. It appears that any disease process 


that can produce small discrete retinal 
infarcts and cotton-wool spots can lead to 
retinal necrosis and depressions. 

I have not performed histopathologic 
examination of any eyes with depres- 
sions. However, Foos® described a series 
of gross pathologic specimens with re- 
gional thinning of the retina with depres- 
sions of the inner surface of the retina 
after retinal arteriolar occlusion. Some of 
these patients had arteriosclerosis, diabe- 
tes mellitus, rheumatic heart disease, and 
sickle cell anemia. The histopathologic 








e 54 AMERICAN JOURNAL OF OPHTHALMOLOGY JULY, 1978 
120 105 90 75 60 
s E ee RT > Ns 
135 / | my | | | | eus F Swag 
/ X \ _6\0 / " 
v 

































* 
150, S 30 
165, 415 
$ \ \ 
| 
180 9 Ü elo 7/0 \ 6/0 alo 9 o 0 
! ! | 
| 
| 
Y | 
95 | 1345 
210" SS 
oh — Relat® Intens. 
3 | | | || 200 i 
? " — 250 | | | 
« j H— ——M——- — —L—7—qL—4315 "415 
225 | f 40 | [| 1 | a 31: 
X. 630 || | 
z | 50 
= a | > LL — — À AA i 
240 | 20 10 0 10 20 3 ' 30g " 
| 940 - 2421 > 
— — — tur Seitenwechse o 








Zeiger hier durchführen 


Fig. 9 (Goldbaum) Kinetic and static perimetry of normal eye. Visual acuity was 6/4.5 (20/15) and fixation 
sensitivity was 1.6 apostilbs. 


sections showed necroses of the inner a patient with juvenile onset diabetes 
retina and expected sequelae of focal in- mellitus who also had retinal depression. 
farction of the retina. 
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Fig. 10 (Goldbaum). Top left, Several cotton-wool spots which suddenly appeared in a 26-year-old woman 
being examined daily. Location of arrows corresponds in all parts of the figure. Top right, Corresponding 
fluorescein angiogram shows areas of retinal capillary nonperfusion at each of cotton-wool sites. Bottom left, 
Four months after appearance of cotton wool spots, depressions are present at the same locations and with 
the same shapes as were the cotton-wool spots. Bottom right, Six months after appearance of cotton-wool 
spots, many of the arterioles and capillaries are reperfusing in the depression sites. The depression superior 
to the foveal vascular zone is only partially revascularized. 
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PIGMENTED MACULAR PUCKER 


HORST LAQUA, M.D. 


Tiibingen, West Germany 


Macular pucker occurs spontaneously 

as a complication of various ocular 
diseases. The preretinal membrane is 
built up by retinal glial cells and colla- 
gen. Glial cells are unpigmented, and the 
preretinal membrane therefore appears 
translucent or grayish-white depending 
on the thickness of the membrane.! ? The 
case described in this report of a patient 
with pigmented macular pucker raises the 
question of a different cellular origin for 
the membrane. 


CASE REPORT 


A 70-vear-old woman with a pigmented lesion in 
the right macula was referred to us for consultation 
by an ophthalmologist who had known of the condi- 
tion for four years. The patient's visual acuitv had 
remained stable at 6/30 (20/100) during this time, 
but recentlv, she noticed some further deterioration 
of her vision. Her family history was noncontributo- 
ry for ocular diseases, although she had a history of a 
chronic open-angle glaucoma for which she was 
taking 2% pilocarpine drops three times a day. On 
initial examination, her visual acuity was R.E.:+ 1.75 
sph 0.05; L.E.:4 1.5 sph 0.6. Slit-lamp examination 
revealed a few pigmented cells (tobacco dust) in the 
vitreous cavity of the right eve and beginning cata- 
racts in both eyes. The angle was classified as grade 
4 in both eyes. Intraocular pressure was R.E.: 10 mm 
Hg; L.E.: 14 mm Hg. 

Ophthalmoscopy of the right eve revealed a 
gravish-white, Y-shaped preretinal membrane with 
its center slightly nasal to the foveal area. There was 
slight elevation of the underlving retina, distortion 
of the macular vessels, and some traction toward 
the center of the preretinal membrane with wrin- 
kling of the superficial retinal lavers. A large seg- 
ment of the preretinal membrane was darklv pig- 
mented, hiding the underlying vessels from view 
(Fig. 1). The posterior vitreous hvaloid face was 
detached over the whole diseased area. In the fun- 
dus periphery at 11 o'clock was a round retinal hole 
of about 1 disk diameter with pigmentation in its 


From the Retina Service of the Universitv Eve 
Clinic, Tübingen, West Germanv. 

Reprint requests to Horst Laqua, M.D., Schleich- 
strasse 12, Univ.-Augenklinik, 7400 Tübingen, West 
Germany, 





. 
Fig. 1 (Laqua). Pigmented macular pucker. Ar- 
rows point to the unpigmented part of the preretinal 
membrane. 


immediate vicinity. The left eve was normal. There 
was no glaucomatous cupping in either eve. 
Fluorescein angiography of the right macula re- 
vealed blockage of the fluorescence in an area corre- 
sponding to the pigmented part of the membrane. 
There was an obvious distortion of all vessels and 
diffuse leakage of dve from small capillaries (Fig. 2). 





Fig. 2 (Laqua). Late angiogram revealing leakage 
of dye from retinal capillaries and blockage of 
fluorescence. 
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DISCUSSION 


Our case seems to be typical of a long- 
standing macular pucker in the presence 
of a peripheral hole. Its plaque-like pig- 
mehtation, however, challenges the cur- 
rent concept that the preretinal membrane 
is built up by glial cells, which are pri- 
marily unpigmented. 

Pigmented preretinal membranes occa- 
sionally occur in eves with a rhegmato- 
genous retinal detachment, and recent 
studies have shown that thev arise from 
retinal pigment epithelial cells. In the 
presence of a retinal detachment, single 
retinal pigment epithelial cells liberate 
themselves from Bruch’s membrane, exit 
through the retinal tear, and settle on the 
inner retinal surface where they may pro- 
liferate and form a membrane.** 

Other studies, however, have shown 
that préretinal membranes mav also arise 
from unpigmented cells such as glial cells 
and may become pigmented secondarily 
because of accumulation of pigmented 
macrophages and free pigment debris. In 
these cases, iron pigment instead of mela- 
nin is the dominant cause of pigmenta- 
tion, and a retinal detachment does not 
necessarily have to be present.7 

The macular pucker in our case may 
have been of typical glial origin and be- 
came pigmented secondarily. To explain 
the pigmentation in our case, one has to 
assume that the pigmented macrophage- 
like cells in the vitreous (tobacco dust), 
which are constantly found in eyes with a 
peripheral hole,® were incorporated in the 
preretinal membrane. Another possibility 
is that’ cell and pigment debris from a 
small vitreous hemorrhage occurring at 
the time of the formation of the peripheral 
hole were phagocytized and thus caused 
the pigmentation. 

A retinal pigment epithelial origin of 
the membrane, however, cannot be ruled 
out. The plaque-like appearance of the 
pigmented membrane suggests that the 
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pigmentation is caused by a continuous 
sheet of proliferating pigment-producing 
cells rather than bv secondary pigmenta- 
tion, which should be more spotty and 
granular and which should affect the 
whole membrane evenly. The access for 
the retinal pigment epithelial cells to pro- 
literate onto the inner retinal surface 
could be provided by the peripheral hole 
which, in our case, showed clinical evi- 
dence of proliferative activity in its 
immediate vicinitv. Strikingly similar 
plaque-like membranes studied histo- 
pathologically in the owl monkey were 
composed of retinal pigment epithelial 
cells.!? Although both theories offer an 
acceptable explanation, histologic studies 
are necessary to establish the cellular ori- 
gin of pigmented macular pucker. 


SUMMARY 


A 66-vear-old woman developed a dark- 
lv pigmented preretinal membrane. In the 
fundus periphery there was a round reti- 
nal hole about one disk diameter with 
pigmentation in its immediate vicinity. 
Pigmented, preretinal membranes arise 
from retinal pigment epithelium cells that 
exit through a retinal tear and settle on the 
inner retinal surface where thev prolif- 
erate and form a membrane. Some prereti- 
nal membranes arise from unpigmented 
cells such as glial cells and become col- 
ored with iron pigment because of the 
accumulation of pigmented macrophages 
and free pigment debris. A retinal hole is 
not necessary for the occurrence of a glial 
membrane. 
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OPHTHALMIC MINIATURE 


Binocular Ophthalmoscope—We owe to Dr. Giraud-Teulon, and 


following him, Mr. J. Z. Lawrence, our thanks for the invention of * 
the binocular ophthalmoscope, by means of which we are enabled to ' 


monocular ophthalmoscope it is possible to ascertain nearlv all that 
the binocular instrument can reveal to us; but a moment's glance 
with both eyes is worth an hour's gaze with one. Probably in a short 
time ophthalmologists will use it to the exclusion of the monocular 
ophthalmoscope. A comparison of the two would be better than anv 
description we can here give. Time will undoubtedly simplify as 
well as cheapen this instrument. It is, in the highest sense of the 
term, an advance upon our previous means of observation. Simply 
as a scientific or philosophical instrument, it will be of great value, 
as probably enabling us to settle many points in reference to 
binocular vision and so-called stereoscopic effect. It is a new means 
of experimenting in this field of physiological optics. Its general use 
will be looked forward to with interest by both the philosophical 
and pathological ophthalmologist. 

Trans. Am. Ophthalmol. Soc. 3:5, 1866 
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PREVENTION OF VITREOUS LOSS IN APHAKIC KERATOPLASTY 


STEVEN L. LEMPERT, M.D., MARK S. JENKINS, M.D., AND STUART I. Brown, M.D. 


Pittsburgh, Pennsylvania 


Before the 1960s, penetrating kerato- 
plasties in aphakic eyes had almost uni- 
formly poor results.!? Some of the report- 
ed reasons for the aphakic graft failures 
were complications associated with the 
vitreous, that is, vitreous dislodging the 
corneal graft during surgery,? vitreous 
corneal contact, and postoperative glau- 
coma. 

The necessity of preventing vitreous 
corneal contact in corneal transplantation 
has stimulated various preventative tech- 
niques. Filatov? inserted a spatula across 
the anterior chamber to hold the vitreous 
back before trephining the cornea. Casey? 
placed an intraocular lens in a separate 
operative procedure before grafting in 
aphakic cases. Fine® used vitreous aspira- 
tion through the pars plana to prevent 
vitreous prolapse. Maumenee’ suggested 
liquid vitreous aspiration through the 
pupil after the host cornea was excised. 
Sanders? recommended an anterior vi- 
trectomy with cellulose sponges, which 
was commonly used until vitreous cutting 
devices were introduced. Although ante- 
rior vitrectomy is probably important in 
achieving a transparent corneal graft in 
aphakic eyes, recent evidence indicates 
that it is also associated with increased 
incidences of retinal detachment,? macu- 
lar edema,!? and glaucoma. 

We report herein a simple method of 
gradual decompression of the anterior 
chamber to prevent vitreous loss in apha- 
kic corneal transplantation. 


From the Department of Ophthalmology, Univer- 
sity of Pittsburgh School of Medicine and Eye and 
Ear Hospital, Pittsburgh, Pennsylvania. 

Reprint requests to Stuart I. Brown, M.D., Depart- 
ment of Ophthalmology, Eye and Ear Hospital, 230 
Lothrop Street, Pittsburgh, PA 15213. 
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MATERIAL AND METHODS 


We studied 11 patients with aphakic 
bullous keratopathy and either an intact 
vitreous face or loose vitreous behind the 
iris plane. 

The operating microscope, O’Brien aki- 
nesia, and retrobulbar anesthesia were 
used in all keratoplasties. After placement 
of a wire eyelid speculum, a Flieringa 
ring was attached to the episclera by 
using four interrupted 7-0 silk sutures. A 
7.5-mm trephine was used to excise the 
donor corneal button, which was placed 
in a moist chamber, and to make a 0.3- to 
0.4-mm incision in the recipient cornea. 
In the first six cases, a 2-mm incision into 
the anterior chamber was made within the 
trephine incision with a Ziegler knife. 
The wound was spread to allow the aque- 
ous to exude slowly until the eye was soft. 
The technique was simplified and short- 
ened in the last five cases. A 25-gauge 
needle on a 1-ml tuberculin syringe was 
passed through the trephine incision into 
the anterior chamber. Approximately 0.2 
to 0.5 ml of aqueous was slowly with- 
drawn from the anterior chamber. The 
anterior chamber was then entered 
through the trephine incision with either 
a razor blade or Zeigler knife, and the 
host corneal button was removed with 
corneal scissors. We carefully avoided 
putting any pressure on the globe with 
the eyelid speculum or during surgical 
manipulation. The corneal graft was 
quickly sutured to the host, first with 
eight interrupted 9-0 nylon sutures, fol- 
lowed by either a 10-0 nylon-or 10-0 
Prolene continuous suture. 


RESULTS 


The vitreous face remained intact in 
eight of the 11 procedures (Figs. 1 and 2). 
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Fig. 1 (Lempert, Jenkins, and Brown). Preopera- 
tive appearance of eye with aphakic bullous kera- 
topathy and keyhole pupil. 


Vitreous was lost in three cases, but not 
with a gush or progressive effusion from 
the wound. All grafts have remained 
transparent from six to 26 months postop- 
eratively, and we have not seen vitreous 
contact with the graft endothelium. 


DISCUSSION 


In 19 consecutive corneal transplanta- 
tions on aphakic eyes with intact vitreous 
faces before the development of this 
method, we were able to maintain an in- 
tact vitreous face in only two of the eyes. 

In addition to reducing the intraocular 
pressure, the technique appears to avoid 
the sudden gush of aqueous followed by 
vitreous, which occurs on opening these 





Fig. 2 (Lempert, Jenkins, and Brown). Postopera- 
tive appearance of eye in Figure 1. Corneal graft is 
transparent and vitreous face is intact. 
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eyes. Theoretically, the technique could 
also be useful in secondary implantation 
of intraocular lenses. 

Although the series was too small for 
any definitive conclusions, none of ethe 
eight eyes with intact vitreous faces de- 
veloped retinal detachment or gross mac- 
ular edema or required carbonic anhy- 
drase inhibitors postoperatively. Only 
two of the eight patients had postopera- 
tive increases in intraocular pressure, 
which were controlled with pilocarpine. 


SUMMARY 


Controlled aspiration of aqueous be- 
fore excising the recipient cornea resulted 
in maintenance of an intact vitreous face 
during aphakic penetrating corneal trans- 
plants in eight of 11 eves. Vitreous corne- 
al contact or subsequent graft opacifica- 
tion has not occurred in the study group 
during the observation period. : 
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OCULAR PERFORATION FOLLOWING RETROBULBAR ANESTHESIA 
FOR RETINAL DETACHMENT SURGERY 


ROBERT C. RAMSAY, M.D., AND WILLIAM H. KNOBLOCH, M.D. 


One of the more unusual intraoperative 
complications of retinal detachment sur- 
gery is perforation of the globe by the 
retrobulbar needle during the injection of 
a local anesthetic agent. Retinal surgery 
requires the use of both regional and 
general anesthetic methods. At the Uni- 
versity of Minnesota, approximately 85% 
of retinal reattachment procedures are 
done with regional anesthesia. General 
anesthesia is generally reserved for com- 
plicated reoperations, detachments with 
breaks in the posterior pole, and patients 
under the age of 20 years and those who 
have recently undergone anterior segment 
surgery? 

The advantages of regional anesthesia 
include a more efficient use of operating 
room time and a lower incidence of car- 
diopulmonary complications and postop- 
erative nausea and vomiting. 1+2 The major 
disadvantage of retinal surgery is the lim- 
ited duration of action. However, epis- 
cleral buckling techniques have short- 
ened operating time, which permits the 
use of regional anesthesia in the majority 
of cases. Local complications of retrobul- 
bar anesthesia include orbital hemorrhage, 
central retinal artery occlusion, and optic 
neuropathy and atrophy.3^$ Intravascular 
injection of an anesthetic agent may pro- 
duce systemic toxicity.7 

Cibis? reported one case of perforation 
of the globe by the injection needle in a 
series of 1,000 patients who underwent 
retinal surgery with local anesthesia. Per- 
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foration of the globe during intraocular g 
injection of the anesthetic agent has also 
occurred in highly myopic eyes with pos- 
terior staphylomas.4 

We report herein three examples of per- 
foration of the globe by the injection 
needle in a series of 4,000 patients who 
underwent retinal surgery with local an- 
esthesia. In each case 2% lidocaine with 
epinephrine and hyaluronidase was in- 
jected with a 25-gauge 35-mm nondis- 
posable needle. 


CASE REPORTS 


Case 1—A 21-year-old woman came to our office 
with a retinal detachment in the left eye after blunt 
trauma. This eye was amblyopic secondary to aniso- 
metropia with a refractive error of —19.50 diopters. 
The best corrected visual acuity was 6/120 (20/400). 
Preoperative examination disclosed a temporal reti- 
nal detachment involving the macula with multiple 
breaks from 2 to 3 o'clock at the equator (Fig. 1). 

A single retrobulbar injection was given during 
surgery without any noticeable problem. We noted 
marked hypotony of the globe when preparing the 
conjunctival incision. Examination of the fundus 
showed that the needle had entered the eye infero- 
temporally posterior to the equator, perforated the 
detached retina, passed through the vitreous cavity, 





Fig. 1 (Ramsay and Knobloch). Case 1. Double 
perforation of the globe by the retrobulbar needle 
with passage through both detached and attached 
retina. 
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went out superior-nasal to the optic nerve, and 
perforated the attached retina. Lidocaine was inject- 
ed outside the globe in the superior-nasal quadrant. 
An encircling buckling procedure closed the previ- 
ously existing tears. Transscleral crvopexy was ap- 
plied to both perforation sites, and a 5-mm episcleral 
sponge was placed under the perforation site 
through the detached retina only. The globe was 
reconstituted by injecting air into the vitreous cavity 
through the pars plana. 

The retina was reattached postoperatively. The 
best corrected visual acuity was 6/120 (20/400). 
Figure 2 shows the healed perforation site above the 
optic nerve with localized epiretinal membranes. 
The membranes have remained stable during the 
15-month follow-up period. 

Case 2—A 52-year-old woman had a myopic re- 
fractive error of —9.00 diopters. A retinal detach- 
ment in the left eve had been successfully re- 
paired. The right eve underwent cataract surgery 
and two months later developed a retinal detach- 
ment. The preoperative examination showed a tem- 
poral detachment involving the macula with 
aphakic horseshoe breaks in the 8 and 11 o'clock 
meridians and visual acuity reduced to 6/60 (20/200) 
(Fig. 3). 

During surgery, the needle encountered increased 
resistance in the orbit. The needle was withdrawn 
and reinserted, and the injection was completed. 
Hypotony was noted on opening the conjunctiva, 
and blood was found in the subretinal space. When 
pressure was applied to the eye, subretinal fluid and 
blood drained from a perforation site inferior and 
temporal to the macula and approximately 8 mm 
posterior to the equator. The retina was not perforat- 
ed. No repair of the perforation site was attempted, 





Fig. 2 (Ramsay and Knobloch). Case 1. Localized 
epiretinal membrane formation at the site of the 
healed perforation site above the optic nerve. 
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Fig. 3 (Ramsay and Knobloch). Case 2. Single 
perforation of the globe by the retrobulbar needle 
into the subretinal space without injury to the de- 
tached retina. 


and an encircling buckling procedure closed the 
pre-existing breaks. Postoperatively the subretinal 
hemorrhage cleared slowly without further prob- 
lems (Fig. 4). The eve reached a visual acuity of 6/6 
(20/20), and no additional complications have been 
noted during the seven-month follow-up period. 
Case 3—A 58-year-old man came to our office with 
a recurrent retinal detachment in the right eve. The 
refractive error of the eve was —9.00 diopters, and 
preoperative visual acuity was 6/6 (20/20). Examina- 
tion revealed a quadrantic detachment with a tear 
located in the 10 o'clock meridian along the posteri- 
or edge of the previous buckle (Fig. 5). Because of 
initial resistance to the retrobulbar needle, the nee- 
dle was withdrawn and reinserted before comple- 
tion of the injection. Hypotony was not noted on 





Fig. 4 (Ramsay and Knobloch). Case 2. Residual 
subretinal blood and the perforation site three 
months after surgery. 
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Fig. 5 (Ramsay and Knobloch). Case 3. Single 
perforation of the globe by the retrobulbar needle 
through attached retina. 


opening the conjunctiva. During examination of the 
interior of the eye, blood appeared in the vitreous 
cavity after having come from a perforation site 
through the attached retina posterior to the old 
encircling band in the inferotemporal quadrant. 
During surgery, the perforation site was not treated, 
and the detachment was repaired by repositioning 
the previous buckle to close the new break. Immedi- 
ately after surgery xenon arc photocoagulation was 
applied to the perforation site. Postoperatively, the 
retina reattached and the vitreous hemorrhage slow- 
ly cleared. The best corrected visual acuity was 6/6 
(20/20), and no further complications have been 
noted in the 24-month follow-up period. 


DISCUSSION 


Of 4,000 patients who had retinal de- 
tachments and who had undergone sur- 
gery with local anesthesia, there were 
three examples of perforation of the globe 
by the retrobulbar needle. This incidence 
is similar to that reported by Cibis.? A 
major contributing factor in all cases was 
" the presence of significant myopia. My- 
opic eyes are more susceptible to perfora- 
tion because of their increased anteropos- 
terior diameter and thinner sclera as 
compared to emmetropic or hyperopic 
eyes. Posterior staphyloma increases the 
risk, although this defect did not occur in 
any of our cases. Injection with a rounded 
needle, as recommended by Atkinson,® 
should reduce the incidence of this com- 
plication. 

Each of our cases presented a different 
clinical problem. In the first case, the 
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retrobulbar needle perforated both de- 
tached and attached retina. The site of 
perforation through the detached retina 
was treated in the same way as a primary 
retinal break, that is, with cryopexy and 
external tamponade. The perforation site 
in the attached retina was treated with 
cryopexy alone. 

In the second case, the needle perforat- 
ed the sclera and choroid to enter the 
subretinal space, but did not injure the 
retina. The perforation site was small and 
self-sealing and therefore, was not re- 
paired. 

In the third case, the perforation site 
was also through the attached retina, 
which produced a vitreous hemorrhage. 
We chose to treat the break with photoco- 
agulation immediately postoperatively, 
instead of with cryopexy during surgery, 
simply to avoid dissection of the involved 
quadrant in a previously operated eye. 

The successful anatomic results ob- 
tained in all three cases were influenced 
by the lack of a severe postoperative in- 
flammatory reaction with subsequent 
intraocular cellular proliferation. The 
inadvertant injection of corticosteroids 
into the vitreous elicits a marked inflam- 
matory response and often causes loss of 
vision.? Lidocaine would induce a similar 
response, although experimentally, the 
drug is not retinotoxic.!? Fortunately, the 
drug was injected outside the globe in all 
three of our cases. Although epiretinal 
and vitreous membranes were noted near 
the perforation site through the attached 
retina in the first case, they have not 
progressed during the 15 months of 
follow-up. Experimentally and clinically, 
intraocular cellular proliferation with vit- 
reous membrane formation has occurred 
at the site of the planned injections into 
the vitreous during retinal surgery.!!-!2 
Similar proliferations may also occur 
after occult perforation of the globe dur- 
ing strabismus surgery.!4^16 . 

Whereas local anesthesia remains use- 
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ful for most retinal reattachment proce- 
dures, general anesthesia should be con- 
sidered in highly myopic eyes to avoid 
the complication of perforation of the 
globe by the retrobulbar needle. 


SUMMARY 


We encountered three examples of the 
perforation of the globe by the retrobul- 
bar needle in a series of 4,000 patients 
who had undergone retinal reattachment 
surgery with local anesthesia. The pres- 
ence of significant myopia was a contrib- 
uting factor in all three cases. We man- 
aged the perforation site through the de- 
tached retina with cryopexy and external 
tamponade, and we treated perforations 
through the attached retinas either with 
cryopexy at surgery or photocoagulation 
postoperatively. 
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PERIPAPILLARY PIGMENTARY RETINAL DEGENERATION 


KENNETH G. NOBLE, M.D., AND RONALD E. Carr, M.D. 
New York, New York 


The posterior pole of the retina is in- 
volved in à number of degenerative and 
inflammatory conditions. If the macula is 
spared and vision remains normal, these 
diseases may be asymptomatic and escape 
detection. 

Over the past several vears, we have 
studied four asymptomatic patients who 
demonstrated widespread peripapillary 
degeneration. 

This disorder is characterized by a bi- 
lateral, usually symmetrical transparen- 
cy of the pigment epithelium associated 
with bone spicule pigment clumping in a 
peripapillary distribution with extension 
nasal to the disk and temporally in an 
arcuate fashion. 

Follow-up examination in three cases 
revealed no progression of the pigmen- 
tary changes, and this localized pigmen- 
tary dystrophy appears to have a benign 
process. 


METHODS 


All patients underwent ophthalmolog- 
ical examination including perimetrv, 
fluorescein angiography, retinal profiles, 
electroretinography, and electro-oculo- 
, graphy. The procedures followed for such 
testing have been outlined in previous 
reports. +? 
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RESULTS 


All patients were in excellent general 
health; they were referred to us because 
of fundus changes and none of them had 
complaints. After we questioned them 
more carefully, three acknowledged some 
difficulty with side vision and night vi- 
sion, but this did not interfere with their 
life styles. Visual acuity was 6/6 (20/20) in 
both eyes for Cases 3 and 4; 6/7.5 (20/25) 
in both eyes for Case 1; and R.E.: 6/6 
(20/20), L.E.: 6/7.5 (20/25) for Case 2 
(Table). The scotoma corresponded well 
to the ophthalmoscopic and fluorescein 
angiographic areas of disease. 

The final retinal threshold sensitivities 
were measured after 30 minutes of dark 
adaptation at various loci, ranging from 
the fovea to 30 degrees nasal, and 30 
degrees temporal retina. The threshold 
sensitivity was elevated in the ophthal- 
moscopically affected retina and was 
normal in normal appearing retina. 

In all cases, electroretinograms re- 
vealed only a slight reduction of the 
scotopic b-wave amplitude, which corre- 
sponded with the amount of retina dam- 
aged. The photopic response was normal. 
Photopic and scotopic latencies were also 
normal. 

The electro-oculographic light rise was 
normal in the patient who had the most 
extensive involvement (Case 1). 

The major ophthalmoscopic finding 
was a metallic, grayish sheen radiating 
from the disk along the inferior and su- 
perior vessels to a variable extent (Figs. 1 
and 2). In both eves in Case 1 and the left 
eves in Cases 2 and 3, the inferior and 
superior extensions joined temporal to the 


AMERICAN JOURNAL OF OPHTHALMOLOGY 86:65-75, 1978 65 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


JULY, 1978 


TABLE 
FINDINGS IN PATIENTS WITH PERIPAPILLARY PIGMENTARY RETINOPATHY 


Case Age Presenting Vision Retinal Visual Field ERG Ophthalmoscopic Follow-up 
No. Race, Symptom Profiles (Goldmann Perimeter (Scoptopic Findings (vrs} 
Sex 1/4 mim? White) B-wave) e 
I 45 None  Betheves: LE. Bilateral ring Slight Bilateral symmetrical | 
WM 6/7.5 elevated scotomata-nasally reduction annular ring with 
(20/25 +) superiorly, 3 to 25 degrees, (EOG) a tapetal reflex sur- 
nasally, and temporally 5 to 40 250% rounding the central 
temporally degrees both eves retina. Bone spicule 
from 3 to 25 pigmentation present 
degrees, normal but mild 
at 30 degrees 
2 50 None — RE: RE.: Inconsistent Slight R.E.: Peripapillary l 
WLM 6/6 (20/20) elevated responses reduction sheen P xtendinE 
L-E.: temporally along infero-tem- 
6/7.5 (20/25) and nasally poral vessels, 
from 10 to L.E.: Annular ring 
20 degrees of tapetal reflex 
with heavy pigment 
proliferation 
nasal to disk 
3 3] None Both eves: H.E: RE.: Normal R.E. Peripapillary — 
W.M 6/6 (20/20) elevated Inferior and su- sheen and trans- 
from 10 to perior arcuate parency extending 
30 degrees scotoma L.E.: along inferior anc 
temporally Ring scotoma with superior temporal 
5 degree central vessel arcades 
vision LE. Perimacula — * 
annular ring of 
pigmentary sheen 7 
4 39 None Both eves: RE. Slight R.E.: Peripapillary 2 
B, E 6/6 (20/20) elevated 20 reduction sheen Vh orojec- 
to 30 tions into al 
degrees quadrants 
nasally and LE.: Peripapillary 
temporally sheen with small 
superior extension 
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macula forming an annulus. Interspersed 
within the affected retina were bone spic- 
ule pigment clumping and areas of pig- 
ment epithelial transparency. Although 
the margins were not sharply delineated, 
the border where diseased retina ended 
and normal peripheral retina began was 
apparent. In all cases the retinal vessels, 
optic disk, macula, and periphery ap- 
peared normal. 

The retinal involvement was bilateral 
and either symmetric (Cases 1 and 3), or 
only moderately asymmetric (Cases 2 and 
4) in its appearance. 


The major finding on fluorescein angi- 
ography was a hyperfluorescence of dye 
caused by a pigmentary transmission de- 
fect (Figs. 3-9). The area of hvperflu- 
orescence corresponded identicallv to the 
areas of pigmentary change and was a 
better indicator of the exact borders of the 
lesions. The pigment accumulation re- 
sulted in the expected hypofluorescence. 
More peripheral areas were normal. A 
ring of perifoveal atrophy in Case 1 
showed hvperfluorescence. 

There was no history indicative of he- 
reditary ocular disease (such as consan- 





Fig. 1 (Noble and Carr). Case 1. The posterior pole of the right eye shows the symmet- 
rical distribution of a pigmentary tapetal reflex extending from the disk along the in- 
ferior and superior vessel arcades and joining temporal to the macula. Occasional bone 
spicule pigmentation may be seen in the affected retina. The optic disk and retinal ves- 
sels are normal. 





Fig. 2 (Noble and Carr). Case 2. The left eye has an annular distribution of the pigmen- 
tary sheen reflex with a heavy accumulation of pigment nasal to the disk. 
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Fig. 3 (Noble and Carr). Case 1. Fluorescein angiography in the right eye shows 
hyperfluorescence in the affected retinal tissue. 


guinity or similarly affected relatives), 
although only the sister of one patient 
(Case 1) was examined. 

We saw two patients (Cases l and 2) 
after one year, and one (Case 4) after a 
two-year interval. In no instance was 
there evidence of progression of the le- 
sions or a decrease in visual acuity. One 
patient (Case 3) was lost to follow-up. 


DISCUSSION 


Peripapillary or pericentral pigmentary 
retinopathy is an asymptomatic disorder 
that appears to have a benign prognosis. 

The primary disease process involves 
the retinal pigment epithelium-photo- 
receptor complex in a peripapillarv dis- 
tribution with extension nasal to the 
disk and temporallv in an arcuate distri- 
bution. This is a localized or geographic 


degeneration as evidenced by visual field 
scotoma corresponding to the distribution 
of the retinal lesion; decreased retinal 
sensitivity in abnormal retina and normal 
sensitivity in ophthalmoscopicallv unaf- 
fected areas; slight reduction in the elec- 
troretinogram with normal latencies; nor- 
mal electro-oculographic light rise; and 
pigment transmission defect with hyper- 
fluorescence in affected retina and normal 
Huorescence in adjacent retina. 

All the referring physicians in our 
studv wished to rule out the diagnosis of a 
generalized tapetoretinal degeneration, 
presumably because of the bone spicule 
formation and the pigmentary *tapetal 
sheen. Additionally, three patients admit- 
ted to some difficulty with peripheral and 
night vision. But the normal caliber of 
arterioles even in the involved retina, the 
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Fig. 4 (Noble and Carr). Case 1. Hyperfluorescence in the affected retinal tissue of the left eye. A 
perifoveal ring of hyperfluorescence indicates pigment disturbances in this area. 


normal retinal sensitivity in uninvolved 
retina, the essentially normal electroreti- 
nogram with normal latencies, and the 
normal electro-oculographic light rise are 
all inconsistent with tapetoretinal dvstro- 
phv. 

The terms sector retinitis pigmentosa, 
central retinitis pigmentosa, and pericen- 
tral retinitis pigmentosa have been used 
to describe disorders that are segmental 
in nature, but in which the affected reti- 
nal area resembles retinitis pigmentosa. 
Duke-Elder? defined central pigmentarv 
dystrophy as a pigmentary disturbance 


[which] takes the form of an island round 
the macula,” whereas pericentral pigmen- 
tary dystrophy shows a“... picture be- 
tween the true central and classical equa- 
torial lesions, wherein a pigmented zone 
occurs immediately around the macula, 
often leaving good central vision." These 
entities have been reported in families; 
sector retinitis pigmentosa is usually in- 
herited as an autosomal dominant disor- 
der? and central and pericentral retinitis 
pigmentosa as autosomal recessive disor- 
ders.? 

Sector retinitis pigmentosa (usually in- 





. 1? Yy * . . " . 
Fig. 5 (Noble and Carr). Case 2. Fluorescein angiography of the right eye shows hyperfluorescence in the 
ophthalmos¢opically affected areas. Peripheral areas of retina show a normal fluorescein pattern. 





Fig. 6 (Noble and Carr). Case 2. Hyperfluorescence in the ophthalmoscopically 
affected area of the left eye. 
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Fig. 7 (Noble and Carr). Case 3. 
Fluorescein angiogram of left eye 
shows an annular ring of hyper- 
fluorescence surrounding a normal 
macula. 


& 


Fig. 8 (Noble and Carr). Case 4. 
Fluorescein angiograms show the 
nasal extension in the right eye, as 
well as along the temporal vessels. 
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Fig. 9 (Noble and Carr), Case 4. 
The left eye has only a small superi- 





volving an inferior retinal quadrant), cen- 
tral retinitis pigmentosa (involving the 
macula), and our cases of peripapillary 
pigmentary retinal degeneration may all 
represent a similar pathologic process, but 
each has a different geographic presenta- 
tion. These three disorders all share the 
same characteristics: localized pigmen- 
tary changes, including bone spicule for- 
mation; minimal progression into normal 
retina; angiographic evidence of a pig- 
mentary transmission defect with hyper- 
fluorescence and without choriocapillaris 
atrophy; and visual function tests that 
reflect a local process and not a genera- 
lized dvsfunction. 

The generalized tapetoretinal degen- 
eration known as retinitis pigmentosa 
always reveals a diffuse dysfunction of 
the photoreceptors. The ophthalmoscopic 
picture may mimic a localized disorder 
since pigmentary changes may be con- 
fined to the central retina, the peripapil- 
lary region, or a particular segment of the 
retina. However, electrophysiologic and 
psychophysical tests indicate widespread 
dysfunction of the photoreceptors. 

Peripapillary pigmentary retinopathy 


or extension from the disk. 


must also be differentiated from peripa- 
pillary choroidal sclerosis, a disease af- 
fecting the same region. The term peri- 
papillary choroidal sclerosis includes a 
variety of disorders such as helicoid de- 
generation,® serpiginous choroidopathy,? 
geographic choroidopathy,8^!? and circi- 
nate choroidal sclerosis. Maumenee!? 
suggested that these disorders may cover 
a wide spectrum of diseases ranging from 
choroidal inflammation to choroidal vas- 
cular abiotrophy. Common to all the dis- 
orders within this framework is atrophv 
of the choriocapillaris. 

Whereas ophthalmoscopic pictures of 
pigmentary and choriocapillaris dys- 
trophy may look similar, especially in the 
early stages of the disease, fluorescein 
angiography differentiates them.!? Pri- 
mary choriocapillaris pathology will 
show an absence of the choriocapillaris 
flush, and the larger choroidal vessels will 
be visible (Fig. 10). In disease confined to 
the pigment epithelium, the choroidal 
vessels may be easily seen initially in the 
choroidal phase, (Fig. 11, left) but by the 
arterial or early venous phase, the normal 
choriocapillaris flush is seen as hyperflu- 
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orescence (Fig. 11, right). In none of these 
four cases was there evidence on fluores- 
cein angiography of choriocapillaris atro- 
phy. 

Finally, pigmented paravenous chorio- 
retinal degeneration ® can have a similar 
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Fig. 10 (Noble and Carr). Fluo- 
rescein angiogram shows peripapil- 
lary atrophy of the choriocapillaris 
and the large choroidal vessels are 
visible. 


appearance. The ophthalmoscopic hall- 
mark of this disease is a paravenous 
accumulation of pigment that may be 
associated with chorioretinal atrophy. AI- 
though most of the changes in our pa- 
tients followed the temporal vessel ar- 





Fig. 11 (Noble and Carr). Case 3. Left, In the choroidal phase the large choroidal vessels are easily seen 
through the pigment transmission defect. Right, By the late arterial phase the choriocapillaris vessels have 
filled and leaked fluorescein, obscuring the larger choroidal vessels. 


- 
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cades, there were many involved areas 
unrelated to the distribution of the retinal 
vasculature. 


SUMMARY 


We studied four patients with peri- 
papillary pigmentary retinal degenera- 
tion, an asymptomatic disorder that was 
probably benign and nonprogressive. 

The  ophthalmoscopic appearance 
showed a segmental, grayish metallic 
sheen in association with bone spicule 
pigmentation, which radiated from the 
disk along the temporal vessel arcades 
and joined temporal to the macula. The 
optic disk, retinal vessels, periphery, and 
macula were normal in all patients. Visual 
function tests and fluorescein angiogra- 
phy indicated a segmental disease of the 
retinal pigment epithelium-photoreceptor 
complex.: 
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METASTATIC CHOROIDAL MELANOMA 


DEVRON H. CHAR, M.D. 


San Francisco, California 


Because patients with metastatic 
choroidal melanomas usually survive less 
than one year after the diagnosis has been 
established, patients with pigmented 
choroidal lesions should be examined for 
metastatic disease before and after their 
initial ocular therapy.! Unfortunately, in 
patients with primary choroidal melano- 
ma, it is unclear what constitues an ade- 
quate diagnostic examination for the de- 
tection of metastases. 

Little data are available on the meta- 
static pattern of choroidal melanoma.!? 
Whereas choroidal melanomas usually 
metastasize to the liver first, the incidence 
and the frequency of other metastatic 
occurrences is unclear. Some researchers 
report that as many as 98% of patients 
with metastatic choroidal melanomas 
have symptoms traceable to the liver or 
lungs.? We report herein the metastatic 
occurrences in choroidal melanoma pa- 
tients examined betwen 1947 and 1977 at 
the University of California, San Francis- 
co. 


MATERIAL AND METHODS 


We evaluated the medical records of all 
primary choroidal melanoma patients 
who had developed metastatic disease to 
ascertain the site of initial metastatic 
involvement, the sensitivity of the diag- 
nostic assays used, and the interval be- 
tween enucleation and the onset of meta- 
static disease, and between metastatic 
disease and death. The site of initial met- 
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astatic involvement was documentetl his- 
tologicallv. If a patient either had been 
treated elsewhere or had died at another 
institution, the physician responsible for 
his treatment was contacted, and when- 
ever possible, the outside hospital record 
examined. Statistical analysis included 
the use of Student's t-test and chi-square 
tables.4 


RESULTS 


We studied 41 patients with a histologi- 
cally verified diagnosis of metastatic 
choroidal melanoma. Twenty patients 
were women (mean age: 55 vears old; 
range, 27 to 84 years old), and 21 patients 
were men (mean age, 54 vears old; range, 
26 to 74 vears old). The interval between 
enucleation and onset of metastatic dis- 
ease was 3.4 vears in the men (range, two 
months to nine vears) and 5.5 vears in the 
women (range, | to 22 years). The differ- 
ence was statistically significant (P< .025). 
The mean interval between the onset of 
metastatic disease and death was 1.3 vears 
(range, one month to seven vears). 

Fifty-six percent of patients had either 
hepatic involvement (16) or the involve- 
ment of the liver and an additional organ 
system (seven) as a major primary mani- 
festation of widespread disease (Table I)., 
The second most common manifestation 
of the disease that occurred in 36.5% 
(ten) of the patients involved subcutane- 
ous tissue. Vertebral metastases ‘occurred 
in three patients; other areas of initial 
metastatic disease were ovary, central 
nervous system, and pulmonary system. 

Some diagnostic tests used in the exam- 
ination of the patients appear in Table 2. 
In patients with metastases first noted in 
the liver, the majority had abnormal re- 
sults with serum lactic dehydrogenase or 
alkaline phosphatase, or a positive liver- 
spleen scan. This group of patients gave 
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TABLE 1 
INITIAL SITE OF METASTATIC DISEASE 


aa a t t t t Aa ht AN RMA rA er A AH SA IHNEN rte Pr rr Pj APA eie eere ee n re eet re n er re tereti veneno in EE eer nie er rer tremere dme mie ert e ar vrs 


Area of Involvement 
AL e E a toed 
Liver involvement 
Liver and skin involvement 
Liver and pulmonary involvement 
Liver and cental nervous system involvement 
Liver and orbital involvement 
Total number of patients with liver involvement 
as initial site of metastatic disease 
Subcutaneous tissue involvement 
Pulmonary involvement 
Pulmonary and subcutaneous tissue involvement 
Vertebral column involvement 
Ovary involvement 
Central nervous system involvement 
Patients with extrahepatic involvement 
as initial site of metastatic disease 


—————X———————————————————————————————————————— MAW ETRONICS RRS ioe AAAA AN ani itti 


false-negative results with serum glu- 
tamic oxaloacetic transaminase or urinary 
melanogens at least 50% of the time. 
Metastatic involvement in most patients 
with extrahepatic disease was diagnosed 
initially by biopsy; however, in all cases 
of pulmonary disease, the chest X-ray 
suggested metastatic involvement. 


DISCUSSION 


Choroidal melanomas have a marked 
tendency to metastasize to the liver. In 
one series, at M.D. Anderson Hospital, 22 


of 25 (88%) patients had hepatic involve- 
ment as the initial manifestation of meta- 
static disease!; in Denmark, approxi- 
mately 61% of patients first went to their 
physicians with metastatic symptoms re- 
ferrable to the liver.? In our study, 56% of 
patients had liver involvement as a first 
sign of widespread disease. The higher 
incidence of liver involvement observed 
at the M.D. Anderson Hospital probably 
is aresult of the pattern of patient referral 
there. Physicians are more likely to refer 
patients with liver involvment to more 


TABLE 2 
RESULTS OF DIAGNOSTIC TEST* 
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Test 





Alkaline phosphatase 

Lactic dehydrogenase 

Liver-spleen scan 

Gastro-intestinal 
radiologic survey 

Radiologic bone survey 

Urinary melanogens 

Bone marrow examination 

Serum glutamic oxaloacetic 
transaminase 

Brain scan 

Routine chest roentgen 


* Number of abnormal values/total number tested. 
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Liver Extrahepatic 

13/15 1/8 
6/7 2/5 
7/9 0/4 
2/5 .« 1/7 
1/5 2/7 
2/7 1/3 
0/3 1/4 
4/8 0/5 
1/4 1/2 
0/4 4/5 
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specialized institutions because the pa- 
tients have a much poorer prognosis than 
those with metastases to other sites.? 

Other common occurrences of meta- 
static disease include the development of 
subcutaneous modules, bone pain (often 
with spinal cord compression), and 
pleural-pulmonary disease. In three of 
our patients, we noted central nervous 
system involvement (hemiparesis or pap- 
illedema) at initial diagnosis; however, 
two of the patients had concomitant he- 
patic metastases. Metastatic melanoma 
involving the nervous system often re- 
mains asymptomatic,® which was proba- 
bly the case for two of three of our pa- 
tients with central nervous svstem disease 
since they came to us with symptoms 
traceable to the liver. We observed one 
case with both orbital and liver metasta- 
ses. Although orbital metastases are rare, 
both contralateral orbital involvement 
and contralateral metastases to the cho- 
roid have been known to occur.?^? Anoth- 
er unusual example of metastatic cho- 
roidal melanoma is involvement of the 
gastrointestinal tract either by obstruction 
or with bleeding.$ 

Patients with melanoma metastatic to 
the liver usually have increased serum 
alkaline phosphatase or serum lactic acid 
dehydrogenase. Unfortunately, many of 
our patients were examined before the 
routine use of the serum lactic acid dehv- 
drogenase assay, which precluded deter- 
mining the diagnostic accuracy of these 
tests. In a large series of patients with 
systemic metastatic melanoma, less than 
2% with liver involvement had a normal 
serum lactic acid dehydrogenase, al- 
though in 46% of the patients, it was 
observed to be “falsely” increased by 
factors other than metastatic liver dis- 
ease.9 In that study, although lactic acid 
dehydrogenase vielded a higher inci- 
dence of false-positive results,® it proved 
more accurate than alkaline phosphatase 
in the detection of metastatic liver dis- 
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ease. N. Felberg (personal communica- 
tion) has done preliminary work with 
another liver enzyme, gamma glutamyl] 
transpeptidase, which may prove to be 
more accurate in diagnosing liver in- 
volvement than either the lactic acid de- 
hydrogenase or alkaline phosphatase 
assay. 

Because our patients developed meta- 
static disease between 1947 and 1977, 
many of them had confirmation of their 
diagnosis by biopsy without first having 
the currently available noninvasive diag- 
nostic tests. In the present study, five of 
seven patients with liver involvement had 
positive liver-spleen scans. It is difficult 
to determine the relative sensitivity of 
liver-spleen scans as opposed to other 
diagnostic tests in the detection of meta- 
static disease. We observed two patients 
with confirmed metastatic liver lesions 
who had increased serum lactic acid de- 
hydrogenase and normal scans. Previous 
work shows the incidence of false- 
negative scans in the detection of meta- 
static liver involvement to be between 20 
and 8046.19 This false-negative rate is 
probably due to the requirement that the 
metastatic tumor be at least 2 cm in size 
before it can be detected by either radio- 
active technetium or gallium scans.!0~!2 

Two of seven patients with metastatic 
liver disease had positive urinary melano- 
gens. Recent improvements in the meth- 
odology for the detection of melanin bv-: 
products in the urine suggest that the 
results of tests on urinary polyamines 
may correspond to the disease status in 
metastatic melanoma; however, a 20% 
false-negative rate occurs with these 
assays, 12:18 

To detect possible liver metastases in 
patients with choroidal melanoma, we 
routinely obtain a serum lactic acid dehy- 
drogenase and serum alkaline phospha- 
tase before ocular therapy, and every 
three months after the choroidal melano- 
ma treatment at our ocular oncology unit. 
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If these test results are normal, we do no 
further liver function tests. However, if 
the blood tests are abnormal, a liver- 
spleen scan is performed; and, if the scan 
is equivocal, either an open biopsy or 
peritoneoscopy is performed. 

All our patients undergo a complete 
physical examination because many of 
them first come to us with subcutaneous 
nodules as a manifestation of metastatic 
melanoma. Since all of our patients with 
pleural-pulmonary metastatic disease 
have shown changes on chest X-rays, we 
perform the test routinely on all patients. 
Although studies have described some 
patients with systemic malignant melano- 
ma with metastatic lung lesions and nega- 
tive plain films, we do not believe the 
incidence of this finding is sufficient to 
warrant the cost of obtaining routine 
chest tomography. Involvements of the 
central nervous or skeletal systems (espe- 
cially the vertebral column) are less com- 
mon manifestations of metastatic choroi- 
dal melanomas. We only obtain bone sur- 
veys, bone marrow examinations, or com- 
puted axial tomography on our patients 
when they have either bone pain or neu- 
rologic symptoms. 

The usual interval between enucleation 
and the onset of metastatic disease is two 
to four years. We have observed the rare 
simultaneous occurrence of a primary 
melanoma of the choroid and metastatic 
lesions. Since the average life expectancy 
for patients with metastatic choroidal 
melanoma is about one year after the 
diagnosis of their disease, enucleation is 
probably inappropriate unless the eye is 
blind and painful. For this reason, as well 
as for the early detection and treatment of 
metastatic disease, we routinely perform 
the metastatic examination on all patients 
with choroidal melanomas before enucle- 
ation. Whereas most patients who devel- 
op metastatic disease had either mixed, 
necrotic, or epithelioid melanomas, 35% 
had primary spindle B tumors. Currently, 
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I am working with immunologic tests to 
develop a better method of predicting 
which patients will develop metastatic 
disease.!4 


SUMMARY 


We studied the metastatic pattern of 41 
patients initially referred with a primary 
choroidal melanoma who later developed 
widespread disease. In the order of fre- 
quency, the most common sites of meta- 
static involvement were the liver (56%), 
subcutaneous tissue (36.5%), and bone 
(7%). Whereas the median interval be- 
tween enucleation and the onset of meta- 
static. disease was approximately four 
vears, in rare cases, metastases were diag- 
nosed concurrently with a primary cho- 
roidal melanoma. Since patients with cho- 
roidal melanomas usually survive less 
than one year after the development of 
widespread disease, a metastatic examina- 
tion should be done in all patients with 
pigmented choroidal tumors both before 
and after ocular therapy. From the data 
obtained in this and other studies on 
metastatic melanoma, a reasonable basic 
metastatic examination for choroidal mel- 
anoma patients should include a serum 
lactic dehydrogenase, a serum alkaline 
phosphatase, a routine chest X-ray, and a 
general physical examination. 
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OPHTHALMIC MINIATURE 


The name of Lady Hypatia Smythe-Browne (now Lady Hypatia 
Hagg) will never be forgotten in the East End, where she did such 
splendid social work. Her constant cry of "Save the Children!" 
referred to the cruel neglect of the children's eyesight involved in 
allowing them to play with crudely painted toys. She quoted 
unanswerable statistics to prove that children allowed to look at 
violet and vermilion often suffered from failing evesight in their 
extreme old age. The devoted worker would tramp the streets 
untiringly, taking away the toys from all the poor children, who 
were often moved to tears by her kindness. 

G. K. Chesterton, Alarums and Discursions 


Methuen and Co., Ltd., 1910 


CRYSTALLINE RETINOPATHY 


W. SANDERSON GRIZZARD, M.D., AUGUST F. DEUTMAN, M.D., 
FRANS NIJHUIS, M.D., AND ALBERT AAN DE KERK 
s Nijmegen, The Netherlands 


In 1937 Bietti! described three cases 
(two of which involved siblings) of a 
tapetoretinal degeneration characterized 
by (1) yellow glistening intraretinal crys- 
tals in the posterior pole, (2) tapetoretinal 
degeneration with sclerosis of the cho- 
roid, and (3) a crystalline dystrophy of the 
cornea. Further reports of this unusual 
dystrophy have been rare. However, in 
1968 Bagolini and Ioli-Spada? reported 
six additional cases from Professor Biet- 
ti's eye clinic in Rome. All of these pa- 
tients showed both corneal and ophthal- 
moscopic findings as previously de- 
scribed. | 

In 1977 Francois and DeLaey? reported 
two cases as Bietti's crystalline fundus 
dystrophy, but the patients failed to dem- 
onstrate the peripheral corneal changes 
that had been observed in the earlier 
cases. 

Other researchers have also described 
patients with intraretinal crystals, cho- 
roidal atrophy, and pigment clumping in 
the periphery, but have not reported their 
cases as Bietti's crystalline fundus dvstro- 
phy (Table). We describe herein another 
patient with these characteristics in the 
fundus, but no corneal abnormalities. 


SUBJECTS AND METHODS 


The patient and her family underwent 
complete ophthalmologic examination in- 
cluding refraction, applanation tonome- 
try, indirect ophthalmoscopy, biomicro- 
scopic examination of the anterior seg- 
ment, and contact lens examination of the 
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posterior pole. Visual field examination 
was performed using the Goldmann pe- 
rimeter. Color vision was tested with the 
AO-HRR pseudoisochromatic plates, a 
modified Farnsworth panel D-15, the 
100-Hue test, and a Nagel II anomalo- 
scope. The methods of electroretinog- 
raphy, electro-oculography, dark adapta- 
tion studies, and fluorescein angiography 
have been described in detail in previous 
reports.4° Complete blood cell count, 
serum cholesterol, serum triglycerides, 
peripheral blood smear, and serum elec- 
trophoresis were done by routine labora- 
tory methods. Serum and a 24-hour urine 
sample were analyzed for amino acids by 
using a Beckman/multichrome amino 
acid analyzer. Lipoprotein electrophore- 
sis was performed by routine laboratory 
methods with a cellulose-acetate base. 


CASE REPORT 


A 34-year-old white woman came to the Universi- 
ty Eye Clinic in Nijmegen complaining of slowly 
diminishing visual acuity. She had not experienced 
night blindness or photophobia. She had no history 
of kidney disease or other serious illnesses. The 
patient was one of six children of a consanguineous 
marriage (Fig. 1). The family history was noncon- 
tributory for eye disease. 

Her visual acuity was 6/9 (20/30) in both eyes. The 
cornea was normal, as was the intraocular pressure. 
The vitreous was clear. Although there were no 
peripheral stromal crystals, ophthalmoscopic exami- 
nation revealed in the posterior pole, confined to the 
major temporal vascular arcades, numerous glisten- 
ing crystals one-half to one-third the size of a vessel 
at the disk. There was marked loss of pigment 
epithelium and choriocapillaris and pigment clump- 
ing in the fovea. Peripheral retricular pigmentation 
resembled senile reticular pigment degeneration,® 
although it did not invade the retina along the veins 
as in retinitis pigmentosa. The crystals appeared in 
the inner and middle retinal layers. The pigment 
epithelium and choroid were preserved in the fovea. 
The disk appeared normal in color and size, and the 
retinal vessels were not attenuated (Figs. 2 and 3). 

Electrophysiologic testing showed a normal elec- 
troretinogram with normal cone and rod function as 
measured by dark adaptation, flicker, and red and 
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not examined and probably 
unaffected female and male 


Â A examined and unaffected 
female and male 


examined and affected 
female and male 


"uo consanguinous marriage 


Fig. 1 (Grizzard and associates). Pedigree of con- 
sanguinitv of the parents of the proband with crys- 
talline dystrophy. Autosomal recessive inheritance 
is probable. 


blue stimuli. The electro-oculogram was flat with no 
rise during light adaptation. The color vision studies 
showed a mild red-green defect with the AO-HRR 
plates, the panel D-15, and the 100-Hue test. The 
Nagel II anomaloscope showed decreased red sensi- 
tivity. The visual fields revealed bilateral ahnular 
scotomas. Dark adaptation studies showed a slightly 
delayed rod adaptation of 0.5 log units. Fluorescein 
angiography demonstrated partial loss of the chorio- 
capillaris and pigment epithelium. The crystals nei- 
ther accumulated nor transmitted fluorescein. There 
were prominent areas of circular, well defined cho- 
riocapillaris atrophy and larger areas of pigment 
epithelial loss (Figs. 4 and 5). 

On examination, the siblings and parents were 
found to be normal. The parents underwent electro- 
oculography. The father had a slightly reduced light 
to dark ratio in both eyes (R.E.: 1.50; L.E.: 1.78): the 
mother had decreased light rise in the left eye only 
(R.E.: 1.96; L.E.: 1.68). (Normal ratio is 1.85.) 

The hematocrit was 44%. No acanthocytosis was 
seen. Amino acid analysis of urine and serum was 
normal. Serum cholesterol was 6.09 mM/l (normal, 
4.7 to 7.5). Serum triglycerides were 1.04 mM/] 
(normal, 0.8 to 2.0). Lipoprotein electrophoresis in 
the patient showed a slightly increased alpha frac- 
tion, normal pre-beta fraction, and a slightly re- 
duced beta fraction, whereas it was normal in both 
parents. 


DISCUSSION 


In the cases of ophthalmoscopically 
visible crystals in the retina, described by 
Bietti! and Bagolini and Ioli-Spada,? the 
fundus showed a "crystalline and glitter- 
ing’ retinopathy with bone corpuscle 
pigmentation in the periphery and ap- 





Fig. 2 (Grizzard and associates). Left, Right posterior pole with many white crystals localized in the inner 
and middle retinal layers. Disk and vessels are normal. Right, There is also atrophy of the retinal pigment 


epithelium and choriocapillaris. 
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Fig. 3 (Grizzard and associates). Left, Left posterior pole with essentially the same abnormalities as the 
right posterior pole (right). 





Fig. 4 (Grizzard and associates). Composite study of fluorescein angiograms of the right fundus. The fovea 
is still relatively intact. Around the disk there are many circular areas of choriocapillaris and retinal pigment 
epithelial atrophy. In the midperiphery there is a mottled pattern of hyperfluorescence, but the far retinal 
peripherv is normal. 
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Fig. 5 (Grizzard and associates). Left, Fluorescein angiogram in a later stage of the left eve showing 
essentially the same abnormalities as the right eve (right). The crystals do not accumulate fluorescein. 


peared brownish. All patients had a pecu- 
liar peripheral crystalline corneal dystro- 
phy. The visual acuity in the previously 
mentioned nine cases varied from 6/6 
(20/20) to 6/300 (1/50). Six of nine pa- 
tients complained of night blindness. The 
electroretinograms were unrecordable or 
electronegative (a-wave greater than b- 
wave) in all patients except for one who 
had a normal response when initially ex- 
amined at 28 years of age. The composi- 
tion of the crystals was not determined, 
and no systemic metabolic disturbances 
were found. Two patients, however, had 
slightly increased esterfied cholesterol 
levels. 

In 1970 Craandijk and Houtsmuller? 
reported a case of hypo-beta-lipoprote- 
inemia in a 45-year-old woman who had a 
fundus picture similar to that of our case. 
The patient complained of loss of vision 
in one eye and night blindness. The visu- 
al acuity was not reported, but the fundus 
had a central retinal dystrophy with a 
shiny, silvery central retina. The posterior 
pole was covered with shiny yellow crys- 
tals. The fundus pictures and fluorescein 


angiograms demonstrated changes simi- 
lar to those in our patient. The electroreti- 
nogram showed normal photopic re- 
sponses and scotopic responses within 
the lower limits of normal. The electro- 
oculogram was reported as "probably 
normal." 

In 1977 Noble, Carr, and Siegel? report- 
ed a case of a "peripapillary choroidal 
dystrophy almost identical to our case 
and that reported by Craandijk and 
Houtsmuller5 The patients fundus 
showed multiple areas of pigmentary loss 
and choriocapillaris atrophy and striking 
posterior pole crystals in the retina. The 
electroretinogram and electro-oculogram 
were normal and the vision was good. 
The peripheral dark adaptation was nor- 
mal. 

In 1977, Francois and DeLaey? report- 
ed two cases of Bietti's crystalline fundus 
dystrophy (Biettische kristalline Fun- 
dus-dystrophie). One patient had consan- 
guineous parents, and both patients had a 
crystalline retinal dystrophy with atrophy 
of the choriocapillaris and pigment epi- 
thelium. The vision in one eye of one 
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patient was greatly reduced because of 
macular degeneration, but that patient's 
other eye had a visual acuity of 6/7.5 
(20/25). The other patient's visual acuity 
was* R.E. 6/15 (20/50); L.E.: 6/30 
(20/100). Neither patient complained of 
night blindness. The electroretinogram 
was subnormal in one patient and electro- 
negative in the second patient. One 
electro-oculogram was flat and the other 
subnormal. Neither patient had corneal 
crystals. Other reports on this condition 
were presented by Gass? and Welch.!? 

Ophthalmoscopically visible crystals in 
the posterior pole have also been reported 
in oxalosis (for which the genes are reces- 
sive), and these crystals are more likely to 
occur in primary oxalosis than in the 
secondary forms caused by kidney fail- 
ure, toxins such as ethylene glycol, thia- 
mine deficiency, and spinach or rhubarb 
gluttony.!! To our knowledge, electro- 
physiologic studies have not been per- 
formed for this condition. 

Oxalate crystals have also been report- 
ed in the retina of eyes with long-standing 
detachments.!?:13 Garner!? has speculated 
that local disturbances of metabolism 
caused by retinal detachment could lead 
to the deposition of such crystals. If this 
is true, a pigment epithelial or choroidal 
dystrophy might also cause the formation 
of such crystals in the retina. 

Takki!^ noted numerous glistening 
crystals scattered throughout the equator 
in the most advanced stage of gyrate atro- 
phy of the choroid, which is associated 
with hyperornithinemia!** and is inher- 
ited recessively. Kurstjens!® found vary- 
ing subnormal or extinguished electroret- 
inograms and usually severely affected 
electro-oculograms in this disease. 

Serum and urine ornithine levels in our 
patient were normal. We considered that 
our patient might be a severely affected 
carrier of choroideremia. Clinical mani- 
festations of the carrier state vary from a 
severely affected fundus, as in the affect- 
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ed male, to a normal appearing eye. In 
view of the noncontributory history for 
the disease in this large family, the nor- 
mal results of the examination of the 
mother and the other siblings, and the 
definite consanguinity of the parents, our 
hypothesis seems unlikely. 

In cystinosis, a recessively inherited 
metabolic disorder, corneal crystals and a 
pigmented dystrophy of the fundus also 
occur. The corneal crystals, however, 
involve the entire cornea, and the oph- 
thalmoscopically visible crystals reported 
by Donaldson!? were located in the cho- 
roid only. Histopathologic studies in cys- 
tinosis showed crystals in the choroid and 
pigment epithelium, but none in the reti- 
na.” 

The ophthalmoscopically striking crys- 
tals that are evident in several diversified 
disorders probably occur secondarily to a 
metabolic disturbance in the pigment 
epithelium-photoreceptor complex. The 
exact composition of the crystals remains 
unknown, but we must consider the pos- 
sibility that their development is related 
to the crystals seen in longstanding reti- 
nal detachment or to a disorder of lipid 
metabolism. Lipid abnormalities were 
noted in several patients, but present 
techniques have not revealed any com- 
mon abnormality of the lipoproteins. 

Because the metabolic defect that caus- 
es crystalline retinopathy is not well de- 
fined, it is unclear whether all crystalline 
dystrophies have a common etiology or 
only a clinical similarity. Until the under- 
lying metabolic defect is identified, we 
must bear in mind that crystalline retinal 
dystrophy has been reported both with 
and without corneal crystals, and with 
varying clinical and electrophysiologic 


findings (Table). 


SUMMARY 


A 34-year-old woman had crystalline 
dystrophy of the retina associated with 
atrophy of the choriocapillaris and pig- 
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ment epithelium, and pigment clumping 
in the fundus periphery. Consanguinity 
of her parents suggested an autosomal 
recessive inheritance pattern for this type 
of crystalline retinal dystrophy. The pa- 
tient did not have corneal crystals. Her 
electroretinogram was normal, although 
her electro-oculogram was abnormal. 
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A SIMPLE TECHNIQUE FOR REMOVAL OF RECURRING 
GRANULAR DYSTROPHY IN CORNEAL GRAFTS 


STEVEN L. LEMPERT, M.D., MARK S. JENKINS, M.D., BRUCE L. JOHNSON, M.D., 
s AND STUART I. BROWN, M.D. 
Pittsburgh, Pennsylvania 


Three studies describing the light and 
electron microscopic appearance of seven 
regraft specimens have focused on recur- 
rences of granular corneal dystrophy in 
grafted corneas.'?3 In one of the speci- 
mens, the recurrence appeared through- 
out the stroma. The recurrence of the 
dystrophy in the other six specimens was 
localized in an avascular fibrous tissue 
between the epithelium and Bowman's 
layer. We describe herein a quick, simple 
technique for the excision of the anterior 
opaque layer of tissue recurring in granu- 
lar dystrophy in otherwise transparent 
corneal transplants. 


SUBJECTS AND METHODS 


In 1968, a 54-year-old man and his 
15-year-old son each related a similar 
history of a slowly progressing decrease 
in visual acuity beginning at approxi- 
mately 3 years of age. The left eye of the 
father had been destroyed in a concentra- 
tion camp during World War II. The 
father's right eye had a visual acuity of 
finger counting at one foot, whereas the 
son had 6/30 (20/100) in each eye. The 
corneas of both patients had diffuse ante- 
rior stromal opacifications that did not 
involve the periphery and were character- 
istic of granular dystrophy. During that 
year, 7.5-mm partial-penetrating corneal 
transplants were performed on the right 
eye of the father and both eyes of the son. 
The grafts remained transparent, and the 
corrected visual acuities were 6/18 (20/60) 
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in the father's eye and 6/12 (20/40) in each 
of the son's eyes. Light and electron mi- 
croscopic examination of the corneas ex- 
cised at surgery corroborated the clinical 
diagnosis.4 

When the patients were examined again 
in 1971, they had recurrences of the 
granular dystrophy in the most superfi- 
cial portion of the three grafted corneas. 
The visual acuity at that time was 6/60 
(20/200) in the father’s right eye and 6/24 
(20/80) in each of the son’s eyes. In July 
1977 the visual acuity was finger counting 
at four feet in the father’s right eye and 
6/240 (10/400) in each of the son’s eyes. 
The opacifications had remained superfi- 
cial and were more opaque than at the 
previous examination (Fig. 1). A repeat 
7.5-mm partial-penetrating corneal trans- 
plant was performed on the son’s right 
eye on July 7, 1977. The postoperative 
course was uneventful, and the graft 
remained transparent. Histologic exami- 
nation of the cornea removed at the repeat 
transplantation showed numerous sharp- 
ly delineated hyaline deposits within an 





Fig. 1 (Lempert and associates). Recurrence of 
granular dystrophy in the corneal graft of the son's 
left eye. 
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avascular connective tissue band inter- 
posed between the corneal epithelium 
and Bowman 's layer (Fig. 2). The affected 
areas stained a brilliant red with the Mas- 
son trichrome stain and were less PAS- 
positive and less birefringent than the 
uninvolved connective tissue. 

Because the recurrence of granular dys- 
trophy did not involve the corneal stroma, 
the patients were advised about the possi- 
bility of removal of the opacified anterior 
layer only rather than a penetrating or 
lamellar corneal transplant. The proce- 
dure was performed first on the son's left 
eye by means of topical anesthesia. Cor- 
neal forceps were used to fix the globe 
and the opaque layer was incised by 
scraping with the back of a razor blade 
until a smooth, glass-like surface, pre- 
sumably Bowman's layer, was exposed. 
The opaque layer was initially scraped 
free of the smooth surface until we rea- 
lized that it could be lifted from the 
cornea, which created a small pocket that 
allowed the entrance of the tip of a cy- 
clodialysis spatula. The spatula was rotat- 
ed to bluntly dissect the opaque layer to 
the graft-host interface where it was ex- 
cised. A faint opacification remained 
where the cornea was initially scraped. 





Fig. 2 (Lempert and associates). Extensive dis- 
crete dark staining (red) granular deposits are pres- 
ent within an avascular connective tissue mem- 
brane anterior to an intact Bowman's layer. The 
stroma is free of deposits (Masson trichrome, x 120). 
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The epithelium healed over the graft in 
five days, and, in spite of the mentioned 
opacification, the corrected visual acuity 
was 6/12 (20/40), which was equal to the 
best visual acuity after the first corneal 
graft. The experience with removal of the 
opaque dystrophic layer from the son's 
eye facilitated the operation in the fa- 
thers eye. After topical anesthesia was 
applied to the father's eve, the back of a 
razor knife was used to scrape through the 
tough opaque layer, exposing the glassy- 
smooth Bowman's layer near the host- 
graft interface. The opaque layer was lift- 
ed with forceps, creating a pocket into 
which a cyclodialysis spatula was passed. 
The membrane was bluntly dissected 
from the graft and excised. The procedure 
took less than two minutes. No opacifica- 
tion remained. The corneal epithelium 
healed in five days and the visual acuity 
was 6/15 (20/50). There has been no obvi- 
ous invasion of dystrophic tissue onto the 
grafts in the two eyes during a four-month 
follow-up period (Fig. 3). The histop- 
athologic appearances of the excised lay- 
ers did not contain Bowman's layer (Fig. 
4) and were similar to those seen in front 
of Bowman's layer on the corneal button 
removed during the son's corneal trans- 
plant. 





Fig. 3(Lempert and associates). Appearance of the 
son's left cornea three weeks after removal of the 
anterior membrane. 
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Fig. 4 (Lempert and associates). Numerous aggre- 
gates of finely granular deposits are present through- 
out the subepithelial connective tissue band. These 
extend to the deep border of the specimen and no 
Bowman’s laver is included (2-u section, toluidine- 
blue, x 300). 


DISCUSSION 


The results of this study reinforce earli- 
er findings that recurrences of granular 
dystrophy in grafted corneas usually take 
the form of an avascular connective tissue 
layer in front of Bowman's layer of the 
graft. The connective tissue layer contain- 
ing deposits that had the histochemical 
staining pattern of granular dystrophy 
was easily separated from the underlying 
glassy-appearing Bowman's layer and ex- 
cised. Although it is certainly possible 
that the dystrophy could recur again, it is 
also likely that the opaque layer of tissue 
could be easily removed with the tech- 
nique we described. 

The dystrophic material probably can- 
not penetrate Bowman's layer since it 
remained in front of it for years. The 
keratocytes, rather than the epithelium, 
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probably are the cells responsible for the 
deposits since they are characteristically 
found in the stroma of the unoperated 
cornea. 


SUMMARY 


A 63-vear-old man and his 24-year-old 
son developed recurrences of granular 
dystrophy in their three corneal grafts 
within three years after surgery. We 
regrafted one of the son's corneas. Histo- 
logic examination of the corneal button 
removed during surgery showed an avas- 
cular connective tissue layer with the 
histochemical characteristics of granular 
dystrophy interposed between the epithe- 
lium and Bowman’s layer. In the remain- 
ing two corneal grafts, we fixed the globe 
with corneal forceps and removed the 
opaque dystrophic layer by separating it 
it from the cornea with a spatula. Post- 
operatively, all three corneal grafts were 
once more transparent. 
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A LIGHT MICROSCOPIC STUDY OF GROUND SUBSTANCE CHANGES 
IN ALKALI-BURNED CORNEAS 


CECIL V. CRABB, M.D. 


Winston-Salem, North Carolina - 


Retrocorneal fibrous membranes have 
been observed after penetrating kerato- 
plasty and various forms of trauma, in- 
cluding chemical burns and thermal inju- 
ry. We present herein light microscopic 
data that revealed changes in the acid 
mucopolysaccharide ground substance of 
retrocorneal membranes secondary to al- 
kali burns as compared to the evolution of 
acid mucopolysaccharide staining char- 
acteristics noted at the primary burn site. 


MATERIAL AND METHODS 


Using a filter paper disk saturated with 
4N sodium hydroxide as detailed in a 
previous study,! we gave 33 New Zealand 
white albino rabbits 7-mm central corneal 
burns. Eyes were enucleated and corneas 
embedded in paraffin at 0.5, one, 1.5, six, 
eight, and nine weeks post burn. Three 
ground substance stains were used. The 
PAS reagent relies on oxidation of hy- 
droxyl groups in sugars and subsequent 
bonding of the resulting adjacent alde- 
hydes with a red dye molecule to demon- 
strate the presence of neutral mucopoly- 
saccharides and nonsulfated acid muco- 
polysaccharides. In the Alcian blue stain- 
ing method, a copper phthalocvanin dye 
complex is used to specifically bind acid 
mucopolysaecharides. A more intense 
blue staining of substituted acid muco- 
polysaccharide is produced with colloidal 
iron reagent that specifically attaches fer- 
ric iron to phosphate and sulfate groups 
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of acid mucopolysaccharides. This ferric 
iron is then exposed for light microscopy 
with potassium ferrocyanide in the classi- 
cal prussian blue reaction. Hematoxylin 
and eosin, alkaline congo red, Masson’s 
trichrome, Verhoff-Van Gieson, and silver 
methenamine stained sections were also 
obtained. Histochemical changes ob- 
served with these agents were compared 
to reactions obtained from three unin- 
jured rabbit eyes. | 
RESULTS 

All corneas in this series displayed ex- 
tensive edema that gradually, but incom- 
pletely resolved during the course of the 
nine-week study. 

One week post burn, a retrocorneal 
membrane was easily identifiable in all 29 
alkali-burned corneas. One hundred per- 
cent of these lesions displayed markedly 
positive colloidal iron and Alcian blue 
staining. The PAS reactivity of all ret- 
rocorneal fibrous membranes examined 
before six weeks post burn, however, was 
less than that of a normal cornea. 

Sections obtained at six weeks post 
burn exhibited further enlargement of the 
retrocorneal membranes and markedly 
positive colloidal iron (Fig. 1) and Alcian 
blue reactions relative to those of an un- 
burned cornea. Two thirds of the six- 
week specimens continued to show de- 
creased PAS reactivity in the retrocorneal 
fibrous membrane, whereas one third re- 
vealed increased PAS staining relative to 
the surrounding unburned cornea. Eight- 
and nine-week sections disclosed contin- 
ued membrane expansion and colloidal 
iron/Alcian blue positivity. Seventy-five 
percent of eight-week retrocorneal fi- 
brous membranes, and 85% of nine-week 
specimens displayed increased PAS reac- 
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Fig. 1 (Crabb). Retrocorneal fibrous membrane at 
six weeks post burn. Note prominent increase in 
colloidal iron staining relative to adjacent unburned 
cornea (colloidal iron-nuclear fast red, x 120). 


tions (Fig. 2) relative to the adjacent un- 
burned cornea. Retrocorneal membranes 
expanded progressively during the nine- 
week study, and all retrocorneal fibrous 
membranes contained a ground substance 
that reacted strongly with colloidal iron 
and Alcian blue stains relative to un- 
burned corneal regions and to unburned 
controls. The PAS staining of the ground 
substance within these retrocorneal fi- 
brous membranes gradually increased as 
the lesions evolved and exceeded the PAS 
reactivity of the surrounding unburned 





Fig. 2 (Crabb). Retrocorneal fibrous membrane at 
eight weeks post burn. PAS positivity relative to 
adjacent unburned cornea is apparent (PAS, x 400). 
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Fig. 3 (Crabb). Cornea at four davs post burn. 
Colloidal iron staining reveals diffuse reaction in 
burned zone. Arrows denote margin of staining 
(colloidal iron-nuclear fast red, x 25). 


cornea in a majority of eyes during the 
eighth to ninth weeks post burn. 

During the initial two weeks after inju- 
ry, colloidal iron staining revealed diffuse 
positivity of the burned zone (Fig. 3). By 
six weeks, however, several changes were 
apparent in the configurations of colloidal 
iron reactions. Intense colloidal iron posi- 
tivity appeared in the outer third of the 
burned stroma (Fig. 4). Mild colloidal 





Fig. 4 (Crabb). Six-week specimen demonstrates 
intense acid mucopolvsaccharide reaction in stromal 
scar (a), spread of acid mucopolvsaccharide staining 
(arrows) in a triangular configuration away from the 
scar, and colloidal iron positive retrocorneal fibrous 
membrane at margin of the triangular stain (b). 
Compression artifact is noted (c) (colloidal iron- 
nuclear fast red, x 25). 
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iron reaction spread from that zone of 
extreme positivity in a pattern resembling 
a triangle, the base of which was formed 
by Descemet’s membrane (Figs. 4 and 5). 
Of the nine retrocorneal fibrous mem- 
branes detected during that stage, seven 
were located at the margins of this colloi- 
dal iron-positive triangle. By eight to nine 
weeks post burn, this cone-shaped exten- 
sion of colloidal iron positivity disap- 
peared, and strong acid mucopolysaccha- 
ride staining was now confined to the 
outer one third of the originally burned 
stroma. 

The PAS staining in the zone of the 
original burn also underwent temporal 
changes. Specimens obtained during the 
initial six weeks following injury vielded 
PAS reactions that were similar to those 
of the surrounding unburned cornea. Six 
weeks post burn, however, 7596 of alkali- 
induced scars were less PAS-reactive than 
the surrounding unburned cornea. 

Masson trichrome and silver methena- 
mine stains were markedly positive for 
new collagen fibers both within corneal 
scars and retrocorneal fibrous mem- 
branes. Alkaline congo red and Verhoff- 
Van Gieson stains were negative for amy- 





Fig. 5 (Crabb). Slit-lamp photograph at six weeks. 
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loid and elastin, respectively, in all tis- 
sues examined. 

One PAS section (Fig. 6) was particu- 
larly interesting because it revealed a 
small break in Descemet’s membrane 
within the alkali-burned zone. Regularly 
arranged stroma observed anterior to this 
defect bridged the gap and spread over 
the posterior surface of Descemet’s mem- 
brane. Parallel arrangement of the ret- 
rocorneal fibrous membrane collagen la- 
mellae and the corneal stroma and a 
smooth transition across the Descemet's 
break suggest that this particular retrocor- 
neal fibrous membrane was of stromal 
origin. Because light microscopy revealed 
fraying and irregularity of Descemet's 
membrane in this section and electron 
microscopic study of cell fine structure in 
these lesions has already been reported,? 
electron microscopy of this region was 
not performed. 


DISCUSSION 


The temporal sequence of retrocorneal 
fibrous membrane development as ob- 
served in our series agrees with previous 
reports? noting onset of retrocorneal fi- 
brous membrane development at three to 





Fig. 6 (Crabb). Note break in Descemet's mem- 
brane (arrow), with stromal tissue penetrating the 
defect and merging with a retrocorneal fibrous mem- 
brane (PAS, x 400). 


Note edema, neovascularization (A), and spread of 
opacification (arrows) in pattern corresponding to 
the triangular configuration of acid mucopolvsac- 
charide staining seen in Figure 4 (x 25). 
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four days post burn with progressive en- 
largement thereafter. We observed that 
100% of 33 retrocorneal membranes sec- 
ondary to alkali burns exhibited promi- 
nent early, and sustained colloidal iron/ 
Alcian blue positivity, and that a majority 
of retrocorneal fibrous membranes gradu- 
ally acquired enhanced PAS reactivity 
relative to unburned sections of the same 
corneas and to unburned controls. These 
findings conflict with an earlier study? 
that stated retrocorneal fibrous mem- 
branes stain identically to normal corneal 
stroma. This discrepancy could be ex- 
plained by these authors' failure to use 
colloidal iron or Alcian blue stains in 
their evaluation. 

We believe that the histochemical 
changes seen in our retrocorneal fibrous 
membranes represent alterations of the 
corneal ground substance rather than arti- 
factual degeneration secondary to alkali 
exposure. Electron microscopic evidence? 
of new collagen and basement membrane 
material synthesis by “fibroblast-like” 
cells within these lesions corroborates our 
viewpoint. As each membrane enlarges, 
colloidal iron/Alcian blue staining ex- 
pands uniformly and simultaneously. 
This observation suggests that the altered 
acid mucopolysaccharide reactivity con- 
stitutes an intrinsic component of newly 
synthesized tissue. Anseth®® has demon- 
strated synthesis of dermatan sulfate, a 
mucopolysaccharide foreign to the nor- 
mal cornea, during the evolution of cor- 
neal scars. Colloidal iron/Alcian positivi- 
ty of the retrocorneal membranes in our 
series may reflect accumulation of the 
same material. 

In contrast to the uninterrupted expan- 
sion of the retrocorneal fibrous membrane 
and its uniform colloidal iron/Alcian blue 
reactivity mentioned previously, the cor- 
neal scar exhibits distinct phases of 
ground substance staining. Early diffuse 
staining within corneal burns probably 
represents artifactual  (alkali-induced) 
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degradation of ground substance because 
it is difficult to imagine how a stroma that 
is hypocellular in the immediate post 
burn period could produce increased 
amounts of acid mucopolysaccharide. 
Subsequent triangular spread of acid 
mucopolysaccharide reactivity from a 
strongly staining corneal scar could re- 
flect a combination of prior degenerative 
changes and superimposed synthesis and 
rearrangement of ground substance by 
infiltrating fibroblasts. The final phase, in 
which colloidal iron/Alcian blue staining 
is confined to the outer one third of the 
burned stroma, illustrates continued reor- 
ganization of acid mucopolysaccharide 
matrix material. The histochemical ap- 
pearance of corneal scars post alkali burn, 
therefore, represents a mixture of proba- 
ble early degenerative changes followed 
by syntheses and rearrangement of acid 
mucopolysaccharide ground substance. 
The pathogenesis of retrocorneal fi- 
brous membranes is debatable. Infiltrat- 
ing fibrogenic cells of host origin® have 
been identified as principal contributors 
to the lesion following keratoplasty. Re- 
ports that retrocorneal fibrous membranes 
could arise behind an apparently intact 
Descemet’s membrane? and studies?’ 
producing "fibroblast-like" cells cast con- 
siderable doubt on an earlier proposal?? 
that stated stromal fibroblasts penetrated 
breaks in Descemet's to initiate retrocor- 
neal membranogenesis. The possibility 
exists, however, that small defects in 
Descemet's membrane and a resulting 
infiltration of stromal tissue may have 
been missed in the studies that advo- 
cate an exclusively endothelial origin for 
retrocorneal fibrous membranes. We 
present evidence (Fig. 6) of such a break 
in Descemet's membrane, with. stromal 
invasion through the defect, in an eye that 
received only noninvasive chemical trau- 
ma. "This histologic section suggests 
that endothelial and stromal mechan- 
isms of retrocorneal membranogenesis 
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may both be operative, either alone or in 
combination. 

The significance of these results is at 
least twofold. First, there is a correlation 
between biochemical data on altered 
acid mucopolysaccharide in corneal 
wounds**!? and histopathologic observa- 
tions. Second, factors that favor produc- 
tion of the abnormal ground substance 
reactivity detected histologically in this 
study and biochemically in others^* may 
be identified. Corneas in our series dis- 
played a pathologic tetrad of edema, at 
least one incidence of nonpenetrating 
rupture of Descemet's membrane, chang- 
es in acid mucopolysaccharide content (of 
both scars and retrocorneal fibrous mem- 
branes), and opacification. Research on 
fetal corneas!*!? demonstrates marked 
changes in acid mucopolysaccharide 
composition and degree of sulfation 
associated with a sudden decrease in stro- 
mal water content and increased transpar- 
ency around the time (day 14) at which 
Descemet's membrane is completed. De- 
differentiation of endothelium and kera- 
tocytes following corneal injury may 
place them in a state of morphological 
and functional identity with their embry- 
onic precursors. If that were the case, 
these primitive cells could secrete a 
ground substance similar to that which 
characterizes the early overhydrated, 
opaque phase of corneal development. 
Knowledge of these interactions and how 
to manipulate them might improve our 
ability to preserve keratic transparency 
compromised by trauma, disease, or sur- 
gery or all three. 


SUMMARY 


Retrocorneal fibrous membranes oc- 
curred in 100% of 33 rabbit eyes burned 
with 4N sodium hydroxide. All mem- 
branes exhibited markedly positive col- 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


v 


JULY, 1978 


loidal iron/Alcian blue ground substance 
staining relative to unburned sections of 
the same corneas and to normal controls. 
Retrocorneal fibrous membranes also 
gradually acquired PAS reactivity greater 
than either unburned sections of the same 
corneas or uninjured eyes. Colloidal 
iron/Alcian blue reactivity of retrocorneal 
fibrous membranes was similar to that 
which developed in the alkali-induced 
stromal scars. One histologic section re- 
vealed retrocorneal membranogenesis by 
stromal components that had penetrated a 
small alkali-induced break in Descemet's 
membrane. 
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INTRAOCULAR PRESSURE AND CORNEAL THICKNESS 
AFTER PENETRATING KERATOPLASTY 


RANDALL J. OLSON, M.D., AND HERBERT E. KAUFMAN, M.D. 
New Orleans, Louisiana 


Increased intraocular pressure (IOP) is 
commonly thought to lead to corneal 
swelling. Harris, Gehrsitz, and Gruber’ 
reported corneal swelling as a common 
occurrence in the normal eye, and Lowe? 
cited it as an aggravating factor in acute 
glaucoma. Experimental work, however, 
by Ytteborg and Dohlman?? failed to 
show much, if any, change in stromal 
thickness with increased pressure. Eh- 
lers,>~7 and Ehlers and Riise® observed a 
stromal thinning with increased pressure. 

We'observed corneal thickness at many 
pressure Jevels after aphakic keratoplasty 
and keratoplasty combined with cataract 
extraction,’ and discovered that pressures 
above 60 mm Hg are typically associated 
with a thin, crystal-clear cornea. Further- 
more, we believe that increased IOP may 
lead to stromal thinning, at least during 
the first week after keratoplasty. 


SUBJECTS AND METHODS 


All patients who underwent penetrat- 
ing keratoplasty at the University of Flor- 
ida from May 10, 1977, to Aug. 25, 1977, 
were included in our test. During each 
day of the postoperative week, stromal 
thickness was measured by Haag-Streit 
pachometry, and IOP was measured 
by Mackay-Marg applanation tonometry. 
From our findings, we divided the pa- 
tients into two groups. Group 1 was com- 
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posed of patients who had an IOP range 
during the first postoperative week of at 
least 20 mm Hg (Table 1). Group 1 was 
further subdivided into high range and 
low range: the high range represented 
corneal thicknesses recorded when the 
IOPs were highest, and the low range 
represented corneal thicknesses of the 
same patients when their IOPs were at 
least 20 mm Hg lower. We entered the 
same number of high and low pressure 
range measurements for each patient so 
that the two subgroups of high range and 
low range were carefully matched. Pa- 
tients in Group 2 had a pressure range of 
10 to 19 mm Hg, and the group was 
further subdivided by high range and low 
range findings. All patients with corneal 
thickness greater than 0.65 mm at dis- 
charge were excluded because of suspect- 
ed endothelial dysfunction. 


RESULTS 


Of 71 patients studied, 40 measure- 
ments from 14 patients were admissible 
to Group 1 (20 mm Hg difference), and 78 
measurements from 39 patients, to Group 
2 (10 to 19 mm Hg difference). Two 
patients who had appropriate pressure 
ranges were excluded because at dis- 
charge they each had a corneal thickness 
greater than 0.65 mm with suspected en- 
dothelial dysfunction. 

In the high pressure range of Group 1, 
the mean pressure with standard deviation 
was 48.35 + 15.35 mm Hg, with corneal 
thickness of .587 + .078 mm, and in the 
low pressure range, 21.2 + 12.2 mm Hg 
with corneal thickness of .631 + .084 mm 
(Table 2). The P value for the corneal 
thickness difference was .025. Mean pres- 
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TABLE 1 
GROUP 1 IOP AND CORNEAL THICKNESS MEASURE- 
MENTS TAKEN DURING THE FIRST POSTKERATO- 
PLASTY WEEK 


teeter EE ERR 
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High Range Low Range 











Corneal Corneal 

IOP Thickness IOP Thickness 
Patient (mm Hg) (mm) (mm Hg) (mm) 
1 39 0.53 10 0.58 
32 0.46 12 0.54 
2 22 0.57 2 0.74 
3 55 0.69 20 a 
35 0.69 15 0.70 
4 58 0.62 23 0.64 
50 0.58 22 0.66 
39 0.63 17 0.86 
5 54 0.52 32 0.58 
6 64 0.60 15 0.64 
58 0.62 34 0.60 
ri 53 0.52 32 0.62 
8 65 0.47 14 0.59 
9 28 0.60 6 0.68 
10 36 0.57 14 0.62 
11 70 0.51 44 0.53 
12 66 0.7 34 0.58 
65 0.52 38 0.48 
13 58 0.74 35 0.65 
14 2i 0.61 o 0.62 


sure and corneal thickness in Group 2 
were 31.1 + 9.12 mm Hg and .611 + .089 
mm (high pressure range), and 18.0 + 
8.79 mm Hg and .636 + .096 mm (low 
pressure range). The P value in compar- 
ing corneal thickness in Group 2 was .031. 
The mean corneal thickness in Groups 
l and 2 combined was .601 + .085 mm 
for the high pressure range, and .635 
+ .091 mm for the low pressure range, 
with a P value of .012. All P values were 
calculated by correlated t-test. 


DISCUSSION 


Ytteborg and Dohlman? showed that in 
rabbit eyes pressure had little, if any, 
effect on corneal thickness. The normal, 
healthy cornea appears to be a relatively 
closed system, with the epithelium repre- 
senting a barrier to water diffusion 2.3 
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times greater than that of the endotheli- 
um.!? Regardless of the pressure in the 
eye, the closed system would have no 
pressure gradient across the endothelium 
and thus, no net water flux. Epithelial 
edema, on the other hand, would occur 
when the IOP exceeded the stromal 
swelling pressure (normally, about —50 to 
60 mm Hg!!) and result in a positive fluid 
pressure even though the stromal thick- 
ness was unchanged. Stromal thickness 
then would be a function of the pump- 
leak apparatus and would be affected lit- 
tle, if at all, by IOP. 

Ytteborg and Dohlman's? clinical work 
in patients with unilateral glaucoma did 
not show a significant change in stromal 
thickness compared to the contralateral 
normal eye except when pressures were 
over 40 mm Hg, at which point signifi- 
cant corneal swelling occurred., One pit- 
fall in their study was that many of their 
patients probably had secondary glauco- 
ma, which would make the health of the 
endothelium questionable. The higher 
the pressure, the greater the likelihood of 
a severe inciting cause, and the greater 
the possibility of endothelial damage. 
Marked endothelial loss with trauma, for 
instance, has been documented.!? 

Ehlers*$95 did not accept the concepts 
of a negative stromal swelling pressure, 
the normal cornea as a closed system, or 
the endothelial pump as a significant fac- 
tor in corneal deturgescence. He stressed 
the importance of the mechanical effects 
of IOP pushing against the endothelium 
as a limiting membrane. Following this 
reasoning, one would expect corneal thin- 
ning with increased IOP. Work on mon- 
key and rabbit corneas did indeed show a 
negative stromal-thickness correlation 
with IOP, but, unfortunately, the epithe- 
lium was removed, which destroyed the 
possibility of a closed system. 

Two clinical studies by Ehlers? also 
showed an inverse relationship between 
pressure and corneal thickness. In his 
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TABLE 2 
RESULTS FOR ALL PATIENTS STUDIED 
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Group | Group 2 Combined Groups 
J and 2 
* M se ee oe Magee a tes Uk Neale ale EA EET " sae es oe m» 
High Pressure Low Pressure High Pressure Low Pressure High Pressure Low Pressure 
Range Range Range Range Range Range 

No. of 

measurements 20 20 39 39 59 59 
No. of 

patients 14 14 29 29 43 43 
Mean intraocular 

pressure 48.4 21.2 31.1 17.7 36.9 18.9 

with Standard 

Deviation +15.4 +122 +9,1 +8.6 +14.] + 10.0 

(mm Hg) 
Mean corneal 

thickness 0.587 0.631 0.611 0.636 0.601 0.635 

with Standard 

Deviation x0.078 +0.084 +0.089 +0.096 +0.085 3:0.091 

(mm) 
P value for 

corneal 025 031 012 

thickness 


first study, he found that in unilateral 
retinal detachment with decreased IOP, 
the affected eye had a cornea significantly 
thicker than that of the opposite normal 
eye. One problem with that study is that 
eyes with retinal detachment may be in- 
flamed, which could conceivably damage 
the endothelium. The second study was 
divided into two parts. The first compared 
corneal thickness in glaucomatous eyes 
that had not received treatment for several 
days with that of contralateral control 
eyes with normal pressures, and no sig- 
nificant thickness differences were found. 
The second part compared the corneal 
thicknesses of glaucomatous eyes not re- 
ceiving treatment and having higher IOPs 
with the corneal thicknesses of the same 
eyes after the IOPs were controlled. 
Those glaucomatous eyes had significant- 
ly thinner corneas with increased IOP. 


€——————— RRA ar mere MeL P A a 


The corneal thickness of normal eyes re- 
ceiving glaucoma treatment with small 
IOP shifts did not change significantly. 

Our study in which each eye served as 
its own control showed a small but signif- 
icant amount of thinning with increased 
IOP. The low pressure reading was gen- 
erally late in the postoperative course, 
when the high pressure was controlled, 
whereas comeal thickness generally de- 
creases spontaneously during that time as 
the integrity of the endothelial sheet is 
re-established.!* That natural tendency 
for the cornea to thin with time contra- 
dicts our observations and thus strength- 
ens the significance of the obserwed dif- 
ference. 

Corneal thinning with increased IOP 
could be the result of the endothelial 
pump being pressure-dependent; howev- 
er, we presently have no evidence to sup- 


2 
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port that hypothesis. The pressure could 
also be acting on the endothelium as a 
limiting membrane and force the fluid 
anteriorly. The problem with that theory 
is that the epithelium is normally 2.3 
times less permeable than the endotheli- 
um.!? With increasing pressure, water 
would be expected to accumulate be- 
tween two semipermeable membranes in 
a series in which the second was less 
permeable than the first and cause swell- 
ing. With the epithelial barrier removed, 
as in Ehlers’ experiments, or its perme- 
ablility increased beyond that of the en- 
to cause corneal thinning. Possibly, stor- 
age of corneas in tissue culture media, the 
insult of surgery, changes caused by heal- 
ing, or increased IOP per se can increase 
epithelial permeability. Obviously, what- 
ever the reason, epithelial permeability 
must be increased for this corneal thin- 
ning to oceur. 

That high IOP causes increased corneal 
thickness is a commonly held misconcep- 
tion. On the contrary, it is in eyes with 
thin, clear corneas after keratoplasty that 
we have learned to suspect high pressure. 
The pressure should be checked in the 
acute postoperative period with an accu- 
rate instrument, such as the electronic 
applanation tonometer.!^ 


SUMMARY 


We correlated the intraocular pressure 
readings and measurements of corneal 
thickness in 71 patients who had had 
penetrating keratoplasties and found that 
in the acute post keratoplasty period, in- 
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creased intraocular pressure caused cor- 
neal thinning rather than thickening. 
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SERUM OBSTRUCTION OF AQUEOUS OUTFLOW IN ENUCLEATED EYES 


DAVID L. EPSTEIN, M.D., JOANN M. HASHIMOTO, B.A., 
AND W., MORTON GRANT, M.D. 


Boston, Massachusetts 


* 

The mechanism of glaucoma secondary 
to uveitis has never been clearly estab- 
lished. Possible mechanisms of glauco- 
matous obstruction to outflow include 
swelling or dysfunction of trabecular en- 
dothelial cells and deposition of inflam- 
matory material in the outflow channels, 
One of the possible mechanisms in phaco- 
lytic glaucoma is the obstruction of the 
aqueous outflow channels by soluble lens 
proteins, without intervention of macro- 
phages.!? We investigated the facility of 
outflow as influenced by human serum 
proteins, which may leak into the anterior 
chamber in uveitis.’ 


METHODS 


According to a standard technique,!4"6 
enucleated human eves were stored at 
4° C in a moist chamber and were sub- 
mitted to quantitative aqueous perfusion 
within 48 hours after death. A reservoir of 
perfusion fluid was suspended from a 
lever arm of an electric force transducer 
connected to a strip-chart recorder. Cali- 
bration measurements established that 
from the change in weight of the reservoir, 
the rate of flow could be reliablv deter- 
mined to the nearest 0.1 ul/minute. 

In preparation for perfusion, the enu- 
cleated eye was allowed to reach room 
‘emperature and was gently wrapped in 
zauze, placed in a plastic cup, and sub- 
nerged to the corneoscleral limbus in the 
same physiological salt solution used for 
oerfusion. A 5-mm central corneal tre- 
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phine button was removed, and a radial 
iridotomy was performed to prevent arti- 
ficial deepening of the anterior chamber, 
which was gently irrigated to remove pig- 
ment that might have come loose into the 
anterior chamber at the time of the iridot- 
omy. A special stainless steel fitting* was 
placed in the cornea and connected to the 
fluid reservoir of the monitoring appara- 
tus with polyethylene tubing. The cup 
containing the enucleated eye was placed 
in a water bath with adjustable tempera- 
ture. The distance of the eye below the 
level of the fluid reservoir was varied to 
establish the desired intraocular pressure. 
Perfusions were performed at 22° C and 
23 mm Hg. 

The eyes were first perfused in this 
manner for an hour to stabilize and pro- 
vide an initial flow value.” Then the cor- 
neal fitting was removed, and the anterior 
chamber evacuated and filled with serum. 
A corneal fitting was installed, and serum 
was infused into the anterior chamber 
from a separate reservoir for 30 minutes at 
the same pressure as for the initial flow 
measurements. The corneal fitting was 
then removed and replaced with the fit- 
ting connected to the salt solution reser- 
voir. Flow was again measured by perfu- 
sion in the same way as in the beginning. 
The salt solution used for perfusion was 
Dulbecco's phosphate-buffered salt solu- 
tion. 

Control eyes were treated in the same 
way except instead of serum, the salt 
solution was used in all phases of the 
experiments. i 

Serum for the experimental procedures 
was prepared from blood obtained by 
venipuncture from normal human volun- 
teers. The blood was allowed to clot at 
room temperature for 45 minutes, and 
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was then centrifuged at 2,025 x G for ten 
minutes. The supernatant was passed 
through a filter sampler, and just before 
use, the serum was passed through a 1.2-u 
Millipore filter. 

An Ostwald viscometer measured rela- 
tive viscosity. 

A lens depression perfusion apparatus 
(Fig. 1), modified from Van Buskirk’s,® 
was used to press the crystalline lens 
posteriorly in a measured, variable, and 
reversible way to simulate the effect of 
varying contraction of the ciliary muscle 
mechanically by increasing and decreas- 
ing tension through the zonules and cili- 
ary body on the scleral spur and trabecu- 
lar meshwork. In experiments involving 
lens depression, eyes previously perfused 
quantitatively with salt solution were 
then perfused for 30 minutes with normal 





| 
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human serum. Then the corneal fitting 
was replaced with the lens depressor, 
with the plunger in the neutral zero po- 
sition, and a repeat perfusion was 
performed at various settings of the de- 
pressor for one hour with salt solution. 
During lens depression, the plunger was 
gradually moved to a position 6 mm be- 
hind the cornea,® and the eye was per- 
fused for one hour with salt solution. 
Then gradually, the lens depressor plung- 
er was returned to the neutral zero posi- 
tion, in which the plunger and the lens 
did not touch. Previous experiments have 
indicated that the lens depression unit in 
this position does not influence facility of 
outflow. Similar maneuvers using salt so- 
lution instead of serum were performed 
in control eyes. 

In certain experiments attempts were 





Fig. 1 (Epstein, Hashimoto, and Grant). Lens depression apparatus. The movement of the plunger allows 
a variably controlled movement of the lens posteriorly. Perfusion fluid flows into the anterior chamber 


around the plunger through the corneal fitting. 
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made to wash out the anterior chamber by 
removing the corneal fitting and irrigating 
the anterior chamber with 5 ml of bal- 
anced salt solution or 1:5000 alpha- 
chymptrypsin. 


RESULTS 


Infusion of normal human serum into 
enucleated human eyes for 30 minutes 
induced a 42% decrease in facility of 
outflow (Fig. 2). The obstruction of aque- 
ous outflow was not relieved by irrigation 
of the anterior chamber with balanced 
salt solution or alpha-chymotrypsin (Fig. 
2). 

The influence of various dilutions of 
human serum on outflow appears in Fig- 
ure 3. A serum dilution of 0.25 (that is, 


% Decrease in Facility of Outflow at 23mmHg 





0.25 0.50 1.0 


Serum Dilution 


Fig. 3 (Epstein, Hashimoto, and Grant). Effect of 

different dilutions of normal human serum on fluid 

6 E outflow. The number of eyes in each group is shown 
in parentheses. 








4— Perfused with serum 25% serum and 75% salt solution) de- 





Alpha-Chymotrypsin 


creased the facility of outflow by 3696 
2 bec án (Fig. 3). The obstruction of outflow in- 
E 5 duced by serum diluted to 0.25 and 0.50 
E ^ did not differ from that induced by whole 
* serum as significantly as might be expect- 
á AC Irrigated with PBS ed on the basis of measured difference in 
p * t viscosity. 
E AC Irrigated with Lens depression increased the total out- 
o 
uL. 


flow facility in eyes previously perfused 
with serum (Fig. 4). However, the ob- 
struction of outflow induced by serum 


TABLE 


EFFECT OF SERUM DILUTION 
ON OUTFLOW FACILITY 





| 2 3 4 5 Hrs 


Fig. 2 (Epstein, Hashimoto, and Grant). Effect of 
normal human serum on fluid outflow. Serum was a Relative 
perfused into the experimental eyes for 30 minutes Dilution Viscosity A Expected* A Observed 
following a preliminary one-hour aqueous perfusion NETT à 
and measurement of outflow (arrow). Results are 


shown for 38 serum-treated eyes (solid circles) and i: 4 Ms Bie to 
24 sham-treated controls (open triangles). Attempts 1.00 1.70 ~41% ~42% 


were made to reverse the effect by washing out the 
anterior chamber, (seven eyes) (AC designates ante- 
rior chamber; PBS, phosphate-buffered salt solu- “The percent A expected = 100 — 

tion). relative viscosity. 


Control 


4 Perfused 
with serum 


Flow pl/min at 23mm Hg 


Lens Depression 





I 2 3 4 5 Hrs 


Fig. 4 (Epstein, Hashimoto, and Grant). Effect of 
lens depression on serum outflow obstruction. 
Serum was perfused for 30 minutes into the experi- 
mental eyes as in Figure 2. After one hour of subse- 
quent perfusion with phosphate-buffered salt, 6 mm 
of lens depression was produced, followed by return 
of the plunger to the neutral position. Results from 
seven pairs of eyes are shown (serum-treated, solid 
circles; sham-treated controls, open triangles). 


persisted after the eye was subjected to 
variable lens depression (Fig. 4). 


DISCUSSION 


The effect of uveitis on the aqueous 
outflow channels may be masked by asso- 
ciated hyposecretion of aqueous humor, 
and the intraocular pressure may vary, 
depending on the predominance of out- 
flow obstruction or hyposecretion. To 
avoid the problem of aqueous formation, 
we studied the effects of serum on the 
outflow facility in freshly enucleated 
eyes, which are free from neurogenic and 
vascular impulses. Obstruction to out- 
flow in uveitis is no different after death 
than in life. Perfusion of an eye from a 
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patient with uveitis demonstrated post- 
mortem impairment of outflow facility.? 

Infusion of human serum into the ante- 
rior chamber of enucleated human eyes 
for 30 minutes results in a significant 
reduction in outflow facility (Fig. 2). 
Many years ago Troncoso!? reported a 
similar result. The obstruction is less than 
that produced by lens proteins,! presum- 
ably because of the lower molecular 
weight of serum proteins, but the obstruc- 
tion to outflow was sufficient to be a 
potentially influential factor in glaucoma 
secondary to uveitis. Excess serum pro- 
teins may have particular influence in the 
aqueous humor of eyes with quiescent 
uveitis, with little residual cellular reac- 
tion but persistent anterior chamber flare 
and glaucoma refractory to corticosteroid 
therapy. 

A protein concentration in the aqueous 
humor as high as 1.3 g/100 ml (approxi- 
mately 0.25 dilution of serum) has oc- 
curred in patients with uveitis.? In our 
studies this concentration significantly 
impaired outflow facility (Fig. 3). The 
obstruction to outflow at the lower serum 
dilutions is greater than expected from 
viscosity measurements on the diluted 
serum, as compared to the full strength 
serum (Table). Therefore, the proteins 
may actually interfere with outflow in a 
more complex way than through abnor- 
mal viscosity. 

Irrigation of the anterior chamber fails 
to relieve the obstruction of outflow by 
serum (Fig. 2). Tension on the iridocor- 
neal angle induced by lens depression, to 
simulate ciliary muscle contraction,® does 
produce a conspicuous improvement in 
outflow facility, but a difference persisted 
in facility of outflow between control eyes 
and those previously perfused with serum 
(Fig. 4). Perfusion with protein-free salt 
solution with tension on the iridocorneal 
angle induced by lens depression does 
not dispel the obstructive effect of serum 
better than simple salt-solution perfusion, 
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which suggests that serum may be depos- 
ited in or adsorbed to the trabecular 
meshwork. Serum seems to be resistant to 
being washed out through the outflow 
changels. The results of the lens depres- 
sion suggest that if obstruction of outflow 
by serum proteins is involved in persis- 
tent secondary glaucoma in quiescent 
uveitis, miotics may improve outflow fa- 
cility and intraocular pressure, but not 
cure the glaucoma. 


SUMMARY 


We perfused enucleated human eyes 
via the anterior chamber by the constant 
pressure technique. Infusion of human 
serum into the anterior chamber of enu- 
cleated human eyes for 30 minutes at 23 
mm Hg pressure induced a 42% decrease 
in facility of outflow, which was not 
relieved by irrigation of theanterior cham- 
ber with balanced salt solution or alpha- 
chymotrypsin. Diluted serum also re- 
duced the facility of outflow. Measured in 
a glass viscometer, diluted serum had less 
viscosity than undiluted, but interfered 
with outflow from the eye more than 
anticipated on the basis of viscosity 
alone. 

When we used lens depression to in- 
duce tension on the iridocorneal angle to 
simulate the effects of contraction of the 
ciliary muscle, outflow facility increased 
in control eyes that had not been exposed 
to serum and in serum-perfused eyes. 
However, the partial obstruction to out- 
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flow that had been induced by serum 
persisted. 

Normal serum components may be- 
come adsorbed or entrapped in the aque- 
ous outflow system so as to obstruct out- 
flow, and this may result in secondary 
glaucoma in eyes with chronic uveitis. 
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SUBACUTE SCLEROSING PANENCEPHALITIS 


RICHARD F. GRAVINA, M.D., ALAN S. NAKANISHI, M.D., AND ALAN FADEN, M.D. 


San Francisco, California 


Subacute sclerosing panencephalitis is 
a progressive neurologic disease affecting 
children and young adults. The mean age 
of onset is about seven years, and males 
are affected approximately three times 
more frequently than females.! Subacute 
sclerosing panencephalitis usually begins 
with personality or behavioral changes, 
followed over a variable period by 
dementia, seizures, myoclonus, and, 
eventually, death. Although subacute 
sclerosing panencephalitis classically has 
a clinical course of several months to 
several years, a number of reports have 
documented a relatively prolonged 
course, occasionally with remission and 
exacerbations.” ^? 

There is a high incidence of visual 
system abnormalities that occur during 
the course of the illness and that may 
occur before the central nervous system 
manifestations.9? We report herein a pa- 
tient, however, in whom the ophthalmo- 
logic complications antedated the central 
nervous system manifestations by 22 
months, an unprecedently long time. 


CASE REPORT 


A 17-year-old white woman came to our clinic in 
November 1969 with a painless loss of vision in her 
left eye. This occurred over three days without other 
symptoms. She had had rubeola at the age of 3 years 
and had attained normal development and educa- 
tional milestones. On ophthalmogic examination, 
visual acuity was R.E.: 6/6 (20/20), Jl; L.E.: 6/60 
(20/200), J12. The cornea, anterior chambers, lenses, 
and vitreous bodies were normal. Ophthalmoscopic 
examination revealed no abnormalities in the right 
eye except for numerous flecklike spots near the ora 
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serrata between the 5 and 8 o'clock positions. The 
left eve had slight elevation of the disk along its 
temporal margin, moderate macular edema, and two 
small areas of intraretinal hemorrage above and 
below the fovea (Fig. 1). Hruby lens examination 
showed the right eve to be normal, but in the left, the 
entire macula and much of the surrounding posteri- 
or pole were raised and edematous. The left fovea 
and the area one disk diameter temporal to the fovea 
appeared cystic. Fluorescein angioscopy showed 
hyperfluorescence in the cvstic areas, maximally ten 
minutes after injection of the dve. No staining was 
noted after 60 minutes. 

We made no definite diagnosis at this point and 
examined the patient at regular intervals over the 
subsequent four months. Her general health and 
visual acuity remained stable; the hemorrhage and 
edema had resolved somewhat (Fig. 2). The cvstic 
lesions of the left eye were photocoagulated in 
March 1970 (Fig. 3). She remained well until Sep- 
tember 1971, when she noted difficulty in her left 
visual field. Ophthalmologic examinatign then dem- 
onstrated a left homonymous hemianopia. In addi- 
tion to the old photocoagulation scars, several fine, 
gray-white atrophic areas appeared in the perimacu- 
lar region of the left fundus. The right fundus was 
unchanged. The patient was admitted to the Univer- 
sitv of California Medical Center, San Francisco, 
where the only neurologic abnormalities diagnosed 
were a marked constructional apraxia and the visual 





Fig. 1 (Gravina, Nakanishi, and Faden). Left eve. 
Areas of intraretinal hemorrhage are present around 
the fovea and one disk diameter temporal to the 
fovea. The macula is edematous. 
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Fig. 2 (Gravina, Nakanishi, and Faden). Left eye. 
One month later, the intraretinal hemorrhages and 
macular edema are less prominent. 


field defect. Bedside tests of mental status gave 
normal results. Complete blood cell count, urinaly- 
sis, routine chemistries, serum VDRL, antinuclear 
antibody, rheumatoid factor, and radiographs of the 
skull and chest were normal. The sedimentation rate 
was increased to 36 mm/hr. Serum protein electro- 





Fig. 3 (Gravina, Nakanishi, and Faden). Left eve. 
Four months after onset of visual symptoms, the 
intraretinal hemorrhages are less apparent, and two 
photocoagulation scars temporal to the fovea are 
present. 
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phoresis revealed an increased gamma globulin of 
1.7 g/100 ml (upper limit of normal, 1.4 g/100 ml). A 
lumbar puncture revealed an opening pressure of 
120 mm/H,O, and the spinal fluid contained 3 
lymphocytes per cubic millimeter, a protein of 38 
mg/100 ml, and a blood glucose of 59 mg/100 ml. 
Spinal fluid VDRL and India ink preparations were 
negative, as were spinal fluid cultures for bacteria, 
acid-fast bacillus, and fungi. A brain scan was 
equivocally positive in the right parietal area. Bilat- 
eral carotid and vertebral angiography were normal. 
She was discharged with a diagnosis of a right 
parietal lobe infarction of unknown cause. 

From December 1971 to August 1972, she experi- 
enced progressive deterioration in memory and at- 
tentiveness, and episodic confusion. She was read- 
mitted to the hospital in August 1972 (aged 19 
years), and neurologic examination revealed poor 
short-term memory, difficulty in performing the seri- 
al sevens test, inability to add two-digit numbers, 
and severe constructional apraxia. The rest of the 
neurologic examination, including the visual field 
examination, was normal. Visual acuity was R.E.: 
6/6 (20/20); L.E.: 6/60 (20/200). The ophthalmo- 
scopic appearance of the eyes had not changed. 
Psychometric evaluation demonstrated a verbal in- 
telligence quotient of 88, a visual motor score of 52, 
and a memory intelligence quotient of 69. Brain 
scan was normal. Bitemporal slowing in the range of 
3 to 4 Hz appeared on the electroencephalogram. A 
pneumoencephalogram showed minimal dilation of 
the lateral ventricles. Lumbar puncture revealed an 
opening pressure of 130 mm/H,O, 0 leukocytes per 
cubic millimeter, 140 erythrocyes per cubic milli- 
meter, protein of 29 mg/100 ml, glucose of 60 
mg/100 ml, and gamma globulin of 3396. Spinal 
fluid VDRL and fluorescent treponemal antibody 
were negative. Serum antibodies to mumps, herpes 
simplex, St. Louis, Venezuelan, and Western equine 
viruses were 1:8; measles was 1:512 (normal« 1:8). 
Complement fixation antibodies to mumps and her- 
pes simplex were 1:2, and measles 1:16 (normal 
<1:8). The increased spinal fluid gamma globulin 
was confirmed on a subsequent lumbar puncture 
(31%). We made a tentative diagnosis of subacute 
sclerosing panencephalitis and discharged the pa- 
tient. 

On readmission in September 1973, the patient 
showed progression of dementia. The only neuro- 
logic abnormalities were a mild symmetrical hyper- 
reflexia and multifocal myoclonic jerking of the 
fingers. Visual acuity was R.E.: 6/15 (20/50); L.E.: 
6/30 (20/100). No Marcus Gunn pupil was noted. 
The previously noted peripheral lesions of the right 
eye had increased slightly. The right macula and 
optic nerve appeared normal, and the left fundus 
remained unchanged. Psychometric testingerevealed 
a global deterioration in all aspects. A lumbar punc- 
ture showed an opening pressure of 160 mm/H,O, 1 
lymphocyte per cubic millimeter, protein of 38 
mg/100 ml, and a gamma globulin of 30%. Serum 
and spinal fluid measles titers were 1:512 and 1:32, 
respectively. The electroencephalogram showed 
bursts of high-amplitude sharply contoured, slow 
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wave complexes, which were considered to be pa- 
thognomonic for subacute sclerosing panencephali- 
tis. 


DISCUSSION 


During the course of their illness, ap- 
proximately 50% of patients with sub- 
acute sclerosing panencephalitis manifest 
visual system abnormalites,® which in- 
clude focal chorioretinitis, visual field 
defects, optic atrophy, cortical blindness, 
and nystagmus.?7~!© The majority of the 
defects involve the retina, either in the 
macular or perimacular region.® Such 
findings may suggest primary intraocular 
disease, such as nonspecific chorioretini- 
tis or juvenile macular degeneration, and 
are bilateral in only 30% of the cases.!? 
Since the early brain parenchymal pro- 
cess is thought to affect the occipital 
areas and then extend anteriorly,!! early 
crebral visual abnormalities may also 
occur. 

There is a high correlation of subacute 
sclerosing panencephalitis with a preced- 
ing rubeola infection, which usually oc- 
curs before 2 years of age.! Moreover, it 
has been repeatedly demonstrated by elec- 
tron microscopy and immunofluorescent 
techniques that the intranuclear inclu- 
sion bodies seen in the brain parenchyma 
in subacute sclerosing panencephalitis 
contain measles virus. By light micros- 
copy, the intranuclear inclusions (Cow- 
dry type A) have been found in retinal 
cells? and the optic nerves!” in patients 
with subacute sclerosing panencephalitis. 
Electron microscopie studies of retinal 
cells have shown microtubules consistent 
with viral nuclear capsids identical to 
those observed in brain tissue.!?:1? Immu- 
nofluorescent techniques have shown that 
the infected retinal cells are positive for 
measles antigen." 

Although the maculopathy of subacute 
sclerosing panencephalitis may precede 
the neurologic syndrome, the neurologic 
abnormalitites usually follow the oph- 
thalmologic findings in several weeks to 
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several months. In two cases, however, a 
maculopathy occurred six months before 
the development of neurologic symp- 
toms.1914 In a third case, the maculopathy 
antedated other signs and symptoms by 
eight months.® Our study indicates that 
the retinal manifestations of subacute 
sclerosing panencephalitis may precede 
the neurologic abnormalities by an even 
longer period. 

In view of the protean retinal abnor- 
malities in subacute sclerosing panen- 
cephalitis, the possibility of the disease 
should be considered in children or 
young adults who have a maculopathy of 
unknown etiology. In addition to a neuro- 
logic examination, two diagnostic studies 
that should be considered in examining 
such patients are serum measles titers and 
psychometric examination. The latter 
may demonstrate early signs, not other- 
wise apparent, of a deteriorating mental 
state. 


SUMMARY 


A 17-year-old white woman had an 
acute left maculopathy of unknown etiol- 
ogy. She was in excellent health and had 
only had rubeola at 3 years of age. Hruby 
lens examination of the left eye, visual 
acuitv of 6/60 (20/200), revealed a normal 
vitreous, macular edema, intraretinal 
hemorrhage, and cotton-wool exudates. 
Xenon photo-coagulation was performed 
on the left eve. The visual acuity re- 
mained 6/60 (20/200) with drving of the 
retina. The patient remained in excellent 
health until 22 months after the initial 
ocular problem when she developed a left 
homonymous  hemianopia. Then her 
mind deteriorated, and she became de- 
mented. We diagnosed subacute scleros- 
ing panencephalitis after finding an in- 
creased spinal fluid gamma globulin, 
raised serum and spinal fluid titers of 
measles antibodies, and an electroen- 
cephalogram pathognomonic for this con- 
dition. 
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OCULAR CRYPTOCOCCOSIS 


JOSE AVENDANO, M.D., TERUO TANISHIMA, M.D., AND TOICHIRO KUWABARA, M.D. 
Bethesda, Maryland 


Because of extensive therapeutic usage 
of cytotoxic, antibiotic, and corticosteroid 
drugs in recent vears, intraocular fungus 
infection has significantly increased in 
patients who have neoplastic malignan- 
cies and have undergone chemotherapy. ! 
Cryptococcus is one of several fungi com- 
monly found in the environment. Crypto- 
coccus neoformans (Torula histolytica) is 
a round veast found in soil, dry stools of 
many animals, fruits, and cows’ milk. 

With light and electron microscopy, 
we examined the eye of a patient who 
had developed generalized cryptococcosis 
after extensive treatment of adiffuse histio- 
cvtic malignant lymphoma of the abdo- 
men. 


CASE REPORT 


A 59-vear-old man was found to have a malignant 
histiocytic lymphoma in the lower abdomen by 
exploratory laparotomy and histologic examination 
in June 1976. He received treatment with radiation 
and cyclophosphamide, vincristine, procarbazine, 
and prednisone. 

The patient complained of diplopia one month 
after hospitalization. An ophthalmic examination 
revealed that the left eve had moderate orbital infil- 
tration and retinal folds, presumably because of 
lymphoma. After two months of complications in- 
cluding pancytopenia and herpetic eruption, the 
patient died on Nov. 18, 1976. Blood culture and 
skin biopsy done shortly before death showed a 
growth of Cryptococcus. 

The autopsy revealed widespread malignant lym- 
phoma and foci of cryptococcal infection in various 
organs. 


RESULTS 


Opening the eyes, we discovered a few 
small hemorrhagic lesions and small yel- 
lowish-white spots in both retinas. No 
abnormality was found by gross examina- 
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tion except for peripheral cystic changes. 
However, close examination revealed that 
several small lesions with thickened chor- 
oidal tissue and grayish mucinous sub- 
stances were present on the cut surface of 
the posterior choroid of both eyes. 
Histologic sections revealed extensive 
infection of the posterior choroid by C. 
neoformans. The organisms were PAS- 
positive spherical particles of about 5 u in 
diameter and surrounded by a thick man- 
tle of mucopolysaccharide (Fig. 1). A por- 
tion of the mantle took a deep alcian blue 
stain. The fungus was abundantly present 
in the choriocapillaris and in the deep 
choroidal tissue and sometimes formed 
intravascular clusters. Several large nodu- 
lar foci of infection appeared edematous 
because of accumulation of the mucinous 
substance. Except for a sparse neoplastic 
(lymphocytic) infiltration, no inflamma- 
tory reaction appeared in the infected 
choroid or other parts of the eye. Bruch’s 
membrane was intact, and the subretinal 
space and retina were fungus-free. The 
overlying retina appeared normal. Other 
ocular abnormalities were moderate cys- 





Fig. 1. (Avendaño, Tanishima, and Kuwabara). 
Cryptococcus neoformans in the choroid. Bruch’s 


membrane and retinal pigment epithelium are intact 
(PAS, x500). 
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tic change in the peripheral retina, mild 
vacuolation of the cortical lens fibers, and 
marked hyalinalization of the ciliary 
process. 

Small pieces of the formalin-fixed cho- 
roid of the right eye were excised and 
postfixed in 1% osmium tetroxide for one 
hour. The tissue was dehydrated in alco- 
hol and embedded in epoxy resin. Ultra- 
thin sections were stained with lead ci- 
trate and uranium acetate, and examined 
by electron microscopy. Most of the yeast 
bodies were spherical with small protru- 
sions (Figs. 2 and 3). The protrusion was 
apparently a portion of a bud of the 
fungus. A thick capsule consisting of la- 
mellar basal lamina-like substances of 
uniform thickness (0.25 p) encased the 
fungus cell body. The cell had a small 
nucleus and a moderately electron-dense 
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granular cytoplasm with a few mitochon- 
dria, vacuoles, and rough-surfaced endo- 
plasmic reticulum. The fungi, including 
the capsule, were approximately 4 to 5 y 
in diameter. Outside the organism was a 
large area of a finely filamentous amor- 
phous substance that formed a coating 
about 1 p thick and gradually dispersed 
into the tissue space. The substance cor- 
responded to the area that showed an 
alcian blue stain. A minute space ap- 
peared between the capsule and muco- 
polysaccharide coating (Fig. 3). 

The fungi occurred mainly in the extra- 
cellular space, but also inside certain 
cells, perhaps histiocytes. The intracellu- 
lar fungi were degenerating and irregular 
in shape, size, and density. Histiocytes 
often contained lipid droplets and other 
inclusion bodies (Fig. 4). No hyphae form 





Fig. 2. (Avendano, Tanishima, and Kuwabara). Electron micrograph of a portion of the infected choroid. 
The cryptococci are surrounded by fine cell processes. The fungus contains a small nucleus (N), 
mitochondria (m), and rough endoplasmic reticulum (bar gauge = 1 a) (x9,200). 
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Fig. 3. (Avendaño, Tanishima, and Kuwabara). The fungus has a thick capsule (Cap) and a coating of 
mucopolysaccharide (Muc) (bar gauge = 1 p) (x17,000). 


of the fungus appeared in the choroid, 
and no other organisms were found in the 
eyes. 


DISCUSSION 


The site of entry and the most common 
organ infected with Cryptococcus is the 
lung. Cryptococcal meningitis, which 
causes visual dysfunction, is one signifi- 
cant ophthalmic manifestation of the in- 
fection. Kupfer and McCrane? described 
six such cases of involvement of the fun- 
gal infection in the visual tract. Hiles and 
Font? and Khodadoust# reported cases of 
cryptococcal retinitis. The hemorrhagic 
lesions and the whitish spot in the retina 
in our case did not contain the fungus. 

Cryptococcal infection characteristi- 
cally causes little necrosis or cellular 
reaction. However, Zimmerman and Rap- 
paport? and Littman® observed a gran- 


ulomatous reaction in the infected tissue. 
Although they noted phagocytosis of 
fungi in histiocytes, no granulomatous 
changes occurred in this case. The total 
absence of cellular reaction indicates that 
chemotherapeutic drugs generally sup- 
press the host cells. Additionally, because 
of the rapid progress of the lymphoma, 
the time is probably insufficient for the 
reaction to occur before the death of the 
patient. 

Peterson, Hawley, and Calderone,” and 
Kwon-Chung and Pepkin® and others re- 
ported electron microscopic studies of the 
fungus. Our findings are compatible with 
these earlier results. However, most of the 
previous studies dealt with cultured pure 
samples, and not with an infected lesion. 
The Cryptococcus in our study showed a 
large amount of mucin substances, which 
had not been reported in previous studies. 
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Fig. 4. (Avendaño, Tanishima, and Kuwabara). A portion of a histiocyte containing degenerating fungi 
(Dg). The arrow indicates condensed mucous material (bar gauge = 1 u) (x11,500). 


Although the exact site of production is 
not clear, the mucin is apparently a prod- 
uct of the organism, perhaps coming from 
the capsule through dispersion of its sub- 
stance. The mucinous substance seems to 
isolate the fungus from the surrounding 
tissue. 


SUMMARY 


We studied ocular cryptococcosis in a 
59-year-old man who had received exten- 
sive chemotherapy for abdominal malig- 
nant lymphoma. Mucinous lesions con- 
taining abundant cryptococci, but no 
inflammatory cells, formed in the posterior 
choroid of the eye. Electron microscopy 
revealed that mucin, a filamentous sub- 
stance, coated the encapsulated organ- 
isms. Except for a few degenerating ones 
in histiocytes, most cryptococci appeared 
in the extracellular space. 
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HORNER'S SYNDROME WITH IPSILATERAL ACCOMMODATIVE PARESIS 


LARRY WEISFELD, M.D., AND BARBARA W. STREETEN, M.D. 


Syracuse, New York 


The association of Horner's syndrome 
and accommodative abnormalities is a 
well described entity. Cobb and Hunter! 
showed the near point of accomodation to 
be 1 to 4 cm closer on the side of the 
Horner's syndrome. In five patients with 
Horner's syndrome, Cogan? described an 
increase in near accommodation, and in 
one patient, a decreased ability to change 
from near to far fixation on the side of the 
Horner's syndrome, which he suggested 
was a paresis of accommodation for dis- 
tance. Glaser? presumably refers to this 
patient when he speaks of the "defective 
accommodation" in patients with Hor- 
ners syndrome. In their analysis of 216 
cases of Horners syndrome, Giles and 
Henderson? also noted the association of 
an increase in the amplitude of accommo- 
dation for near on the side of the Horner's 
syndrome. 

We describe herein a case of a Horner's 
syndrome with an accommodative paresis 
for near. 


CASE REPORT 


A 12-year old girl came to our office in January 
1977 complaining of a right “droopy” eyelid, which, 
approximately one month before examination, the 
mother first noticed to be more apparent at certain 
times than at others. Pictures of the patient at 10'/2 
years of age failed to reveal any eyelid abnormali- 
ties. She had no history of pruritis, redness, trauma, 
ocular disease, or surgery. The patient also com- 
plained that recently letters were transiently "blur- 
ry when she read with her right eye. She denied 
diplopia, headache, tinnitus, vertigo, paresthesias, 
extremity weakness, cough, chest pain, and urinary 
abnormalities. 

In the summer of 1975 the patient developed 
episodes, of rhinorrhea and wheezing. An allergist 


From the Department of Ophthalmology, State 
University of New York, Upstate Medical Center, 
Syracuse, New York. 

Reprint requests to Larry Weisfeld, M.D., Depart- 
ment of Ophthalmology, State University of New 
York Upstate Medical Center, 750 East Adams St., 
Syracuse, NY 13210. 


* 


found her to have dust-ragweed allergy and began 
giving her desensitization shots in January 1976, 
which have been continued to the present. She used 
diphenhydramine pseudoephedrine as needed. Her 
past medical history was otherwise unremarkable. 

Familv history was remarkable in that the mother 
was born with a droopy left evelid. Ocular examina- 
tion of the mother revealed 2 mm of left blepharop- 
tosis, but no pupillary abnormalities, with or with- 
out cocaine drop testing. 

Results of physical examination by the Pediatric 
and Pediatric Neurology services were within nor- 
mal limits except for the ocular findings. 

Ocular examination revealed an uncorrected visu- 
al acuity of R.E.: 6/7.5 (20/25) and J-2 at 50 cm; 
L.E.: 6/6 (20/20) at distance and ]-1 at 33 cm. The 
near point of accommodation was tested by present- 
ing a Lebensohn Near Vision chart at a distance at 
which the patient could easily read the Jaeger 2 line. 
The chart was gradually moved closer to the point at 
which the patient could no longer read*the Jaeger 2 
line. The chart was then gradually moved away from 
the patient and the point at which she could easily 
read the Jaeger 2 line was measured in centimeters 
from the lateral orbital rim of the eve being tested 
and recorded as the near point of accommodation, 
which was 48 em for the right eve and 7 cm for the 
left eve. We repeated the measurements manv times 
and tested improvement of the near point of accom- 
modation with plus lenses and ability to overcome 
minus lenses at a distance. All measurements con- 
sistently showed the same degree of asymmetry of 
the accommodative amplitude for near. Cveloplegic 
refraction with 1% cyclopentolate was R.E.: +1.50 
sph. = 6/6 (20/20); L.E.: +2.00 sph. = 6/6 (20/20). 
Extraocular motions were full, and the patient was 
orthophorie at distance and near. 

The right upper evelid had 3 mm of blepharopto- 
sis with excellent levator function; the left evelid 
was normal. There was no Cogan’s (evelid twitch) 
sign, and the blepharoptosis was not exaggerated on 
prolonged upgaze. The blepharoptosis did net im- 
prove with 1⁄8% topical epinephrine. Eversion of 
both eyelids did not reveal any disease. Hertel 
exophthalmometer reading, base 86, showed R.E.: 
14; L.E.: 13. The right pupil measured 3 mm, the 
left pupil 5 mm. This 2 mm of anisocoria did not 
change in dim light, but lessened in bright light. 
Each pupil was circular and reacted briskly to light, 
directly and consensually, and to convergence. Slit- 
lamp examination of the conjunctiva, cornea, anteri- 
or chamber, and lens was within normal limits. The 
irises were brownish-green and showed no atrophy. 
Intraocular pressure measured by applanation to- 
nometrv was RE. IZ mm Hg; L-E.: 12 mm Hg. 
Opthalmoscopic examination. showed the optic 
nerves to be sharp, pink, and with a cup:disk ratio of 
0.1 in each eve. The macular regions were within 
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normal limits in both eves, and the fundus periphery 
was normal with indirect ophthalmoscopy. Visual 
field examination by tangent screen, with a 2-mm 
white test object at 1 meter, was full to 35 degrees in 
each eye. 

Sevefal drug tests were performed on separate 
days. Two drops of 4% cocaine in each eye at 40 
minutes produced full dilation of the left pupil, but 
none in the right pupil. Two drops of 1% hvdroxv- 
amphetamine in each eve produced at 40 minutes 
full pupillary dilation in each eve. 

In February 1977 (one month later), the patient 
was admitted to the hospital for further diagnostic 
studies. Skull, chest, and cervical spine x-ray films 
were reported as negative. A computed tomographic 
scan of the skull and brain showed poorly identified 
suprasellar cisterns, which the radiologist thought to 
be normal. Since a contrast study was not done 
because of the patient's allergic manifestations to 
the dve, the radiologist did not want to dismiss the 
possibility of a small lesion. A starch iodide sweat 
test proved inconclusive. Results of complete ear, 
nose, and throat examination by an otolaryngologist 
were within normal limits. Laboratorv examination 
showed: white blood cell count: 8,100 mm?; hema- 
tocrit, 37.1%; bands, 2%; neutrophils, 62%; eosin- 
phils: 15%;-lymphocytes, 1396; monocytes, 8%. The 
patient’s eosinophils, according to her allergist, was 
consistent with her disease process. A urinalysis and 
24-hour urine catecholamines were within normal 
limits. The zeta sedimentation rate was 46, and the 
VDRL was nonreactive. Rheumatoid factor and 
antinuclear antibody titer were negative. 

In June 1977 (six months after initial examina- 
tion), the patient’s condition had not changed. She 
was given 8 mg of edrophonium chloride intrave- 
nousl: 2 mg slowly over 30 seconds, and the 
remaining 6 mg I5 seconds later (the patient's 
weight was 44 kg). The patient experienced some 
abdominal cramps and diaphoresis. Her blepharop- 
tosis and anisocoria did not ehange, but her near 
point of accommodation measurements did (for five 
minutes): in the right eve, a 40-cm near point of 
accommodation changed to 10 em; and in the left 
eve, it changed from 6 cm to 4 cm. 

When the patient returned in October 1977 (ten 
months after initial examination), the mother report- 
ed that the right eyelid had once drooped so com- 
pletely that the patient "could not see at all.” Over a 
period of three hours the evelid had gradually re- 
turned to its usual level. The mother also claimed 
that the patient had had intermittent periods of 
"weakness," but generally was active and performed 
well in gvm at school. Examination at this time 
revealed the blepharoptosis and anisocoria to be 
unchanged, but the near point of accommodation 
measurements were 23 cm in the right eve and 6 cm 
in the left. The patient was able to hold both arms 
over her head for 1'/s minutes with extreme effort. 
Eight milligrams of edrophonium chloride was 
given exactly as described before, and the resultant 
near point of accommodation measurements were 8 
cm in the right eve, and the left showed no change. 
After administration of the drug, the patient was 
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able to hold up her arms for more than four minutes. 
Án electromyogram of the proximal arm muscula- 
ture performed by a neurologist three weeks later 
was normal. An edrophonium chloride test adminis- 
tered one month later by a pediatric neurologist was 
negative. 

When the patient returned two months later, her 
visual acuity was 6/6 (20/20) in each eye with a 
plano manifest refraction. Near point of accommo- 
dation measurements were 30 cm in the right eye 
and 8 cm in the left. The blepharoptosis and aniso- 
coria were unchanged. We tried to demonstrate 
induced astigmatism with accommodation by re- 
fracting each eye while the patient fixated at a 
distance through a ~2 lens. No induced astigmatism 
was noted in either eye. Tonicity of accommodation 
was checked in each eye separately by having the 
patient fixate the Jaeger 2 line at a distance of 33 cm 
for ten seconds. The time in which the 6/6 (20/20) 
distance line could then be read was recorded. The 
right eye measured 10 seconds, the left eye, 2 
seconds. To demonstrate supersensitivity of the cili- 
ary muscle, we put two drops of 0.25% pilocarpine 
in each eye and tested the subjective refraction every 
five minutes for the next hour. The end point of each 
refraction was the least minus or most plus needed 
to read the 6/6 (20/20) line. An induced myopia 
occurred in each eve, maximal at 40 minutes, when 
the right eye measured -1.75 sph., the left eye, -0.50 
sph. Near point of accommodation measurements 
without correction at this point showed R.E.: 23 em; 
L.E.: 8 cm. Both pupils constricted to 2 mm at 40 
minutes, The patient was checked for signs of sys- 
temic autonomic neuropathy. She did not demon- 
strate orthostatic hypotension, and normal slight 
slowing of the pulse occurred in response to Valsal- 
va's maneuver. 


DISCUSSION 


The diagnosis of Horner's syndrome in 
this patient is based on the blepharopto- 
sis, the ipsilateral miosis, and the failure 
of the miotic pupil to respond to 4% 
cocaine, whereas the opposite pupil dilat- 
ed widely. The dilation of the pupil after 
administration of 196 hydroxyampheta- 
mine suggested a preganglionic lesion.? 
The history of recent onset and lack of ab- 
normalities on past photographs suggested 
that the Horner's syndrome had been ac- 
quired. Causes of acquired Horner’s syn- 
drome have been well documented,’ but 
despite exhaustive examination of this 
patient, we found no distinct cause. 

Based on successive near point of ac- 
commodation measurements, we estab- 
lished that the patient had a right-sided 


116 


accommodative paresis for near, associ- 
ated with the ipsilateral Horner’s syn- 
drome. Before this case, the only accom- 
modative changes associated with Hor- 
ners syndrome were an increase in the 
accommodative amplitude for near (as 
determined by a smaller near point of 
accommodation on the side of the Hor- 
ner's syndrome) and a decrease in accom- 
modation for distance as described by 
Cogan.? 

Although none of the well-recognized 
causes of accommodative paresis? could 
explain this problem, we explored two 
possibilities in this patient. First, the im- 
provement in the accommodative paresis 
after intravenous administration of edro- 
phonium chloride suggested the diag- 
nosis of myasthenia gravis. Manson and 
Stern? reported an increase in the near 
point of accommodation between 8 and 
15 em with intravenous edrophonium 
chloride in five patients with generalized 
myasthenia gravis and in three patients 
with ocular myasthenia. As his initial 
manifestation of myasthenia gravis, one 
of these patients developed difficulty with 
near accommodation. Intravenous admin- 
istration of edrophonium chloride did not 
change the near point of accommodation 
in 17 controls, although it did significant- 
ly change it in 11 patients with nonspecif- 
ic accommodative problems. 

Corroborations of the diagnosis of my- 
asthenia gravis in our patient are: (1) the 
response of the accommodative paresis 
to intravenous edrophonium chloride, 
which was consistent with the findings of 
Manson and Stern? in myasthenia; (2) the 
history of complete blepharoptosis of the 
right eyelid on one occasion; and (3) one 
positive edrophonium chloride test for 
upper extremity strength. However, the 
diagnosis of myasthenia gravis is by no 
means definitive considering that (1) 
Manson and Stern's? findings were not 
specific for myasthenia gravis, (2) the 
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electromyogram was normal, and (3) the 
positive edrophonium chloride test for 
muscle strength could not be duplicated. 

We know of no association between my- 
asthenia gravis and Horner's syndrome. 
A thymoma, a well-recognized entity as- 
sociated with myasthenia gravis, could 
conceivable produce a Horners syn- 
drome. No evidence for such a tumor has 
been found as yet. 

Another possibility besides myasthenia 
is that our patient had a “pupil-sparing 
Adie’s syndrome.” Bell and Thompson® 
mentioned a pupil-sparing Adie’s syn- 
drome to explain the findings in two pa- 
tients who had a classic Adie’s syndrome 
on one side and later developed strictly 
accommodative abnormalities in the 
other eye. Although our patient’s pupil 
demonstrated none of the findings of the 
tonic pupil,? her accommodative paresis 
showed many characteristics of Adie’s 
syndrome,® such as: (1) improvement in 
the paresis with time, (2) tonicity of ac- 
commodation, and (3) supersensitivity of 
the ciliary muscle to 0.25% pilocarpine. 
Induced astigmatism with accommoda- 
tive effort, which often occurs in Adie’s 
syndrome,® was not demonstrable in our 
patient. 

Cogan? also demonstrated tonicity of 
accommodation in one patient with Hor- 
ners syndrome, Our patient's long refixa- 
tion time of ten seconds might result from 
combined sympathetic and parasympa- 
thetic abnormalities. 

One might consider our patient’s im- 
provement in accommodative paresis on 
administration of edrophonium chloride 
as another facet of the supersensitivity of 
her ciliary muscle to 0.25% pilocarpine. 

As theorized by  Loewenfeld and 
Thompson,? Adie's syndrome probably 
results from a lesion in the ciliary gangli- 
on. Such a lesion could conceivably dam- 
age the sympathetic fibers that traverse it 
and cause a Horner's syndrome. No report 


VOL. 86, NO. 1 


has heretofore linked a Horner's syn- 
drome with an Adie’s syndrome or a 
pupil-sparing Adie’s syndrome on the 
same side. Our patient’s computed tomo- 
graphic scan did not reveal any orbital 
pathology, and on hydroxyamphetamine 
testing, the Horner's syndrome appeared 
to be preganglionic. 


SUMMARY 


In a 12-vear-old girl with Horner's syn- 
drome and an ipsilateral accommodative 
paresis, intravenous administration of 
edrophonium chloride improved the ac- 
commodative defect on several occasions, 
which suggested a possible relationship 
to myasthenia gravis. Additional testing 
of the accommodative paresis revealed 
some of the characteristics of Adie's syn- 
drome and suggested a relationship to 
pupil-sparing Adie's syndrome. 
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PERSISTENT PUPILLARY MEMBRANE ASSOCIATED WITH ANIRIDIA 


NANCY HAMMING, M.D., AND JACOB WILENSKY, M.D. 


Chicago, Illinois 


Aniridia is a condition in which the iris 
appears to be absent, although gonio- 
scopic examination usually reveals some 
rudimentary iris.!? Although it may occur 
sporadically, this anomaly is often trans- 
mitted as an autosomal dominant with 
high penetrance and variable expressivi- 
tv. The equator of the lens, the ciliary 
processes, and the zonules are visible as a 
result of the absent iris tissue. Associated 
conditions may include cataract, absent 
fovea, small optic disk, nystagmus, pe- 
ripheral corneal vascularization, and an- 
gle abnormalities that may cause juve- 
nile glaucoma. The embryologic defect in 
aniridia is the subject of some controver- 
Sy. 


CASE REPORT 


A 12-dav-old white male infant was first seen here 
in April 1976. When he was initially examined at 5 
days of age, a diagnosis of bilateral aniridia was 
made. The infant was the product of a normal. 
full-term pregnancy and an uncomplicated delivery. 
Growth and development of the baby up to 8 
months of age have been normal. 

The child's 21-vear-old mother had congenital 
bilateral aniridia and poor vision. Her best corrected 
visual acuity was 6/120 (20/400) in both eves. Exter- 
nal ocular examination revealed a pendular nvstag- 
mus. The corneas had central, superficial stromal 
opacities with vessel ingrowth secondarv to recur- 
rent corneal ulceration. No iris was visible on slit- 
lamp examination in either eve. Applanation pres- 
sures were within normal limits. Although the 
corneal opacities somewhat obscured the fundus, 
no definite abnormalities could be identified. Her 
parents allegedly had no ocular abnormalities: how- 
ever, her maternal grandmother and a maternal aunt 
were reported to have had poor vision since child- 
hood. 

The 46-vear-old father of the baby stated that he 
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had been blind in both eves following several epi- 
sodes of trauma to the head. He refused to have an 
ophthalmic examination. 

The patient was examined under anesthesia June 
l4 and Nov. 18, 1976. On both occasions, external 
examination was within normal limits. Retinoscopv 
revealed a +3.50 diopter spherical correction in both 
eves. The corneas were clear and normal in size. 
Gonioscopic examination showed grade 3 angles 
open to ciliary body. A l-mm iris remnant was 
visible for 360 degrees with well-developed arcades 
of vessels ramifying over the anterior surface of the 
lens from the iris remnant (Fig. 1). The iris was 
slightly scalloped, and the vessels spread from the 
peak of the scallops across the lens (Fig. 2). At least 
one vessel was patent and contained red blood cells. 
Intraocular pressure measured by applanation to- 
nometry was between 8 and 11 mm Hg bilaterally. 
Although the lenses were clear on initial examina- 
tion, a small posterior subcapsular opacitv was 
noted in the right lens during the second examina- 
tion. Fundus examination disclosed poor foveal 
reflexes bilaterally; the optic disks appeared normal 
with a 0.3 cup:disk ratio. The peripheral fundus 
examination was normal. 

The systemic phvsical examination was unre- 
markable. Routine laboratory tests, including an 
intravenous pvelogram, showed no abnormalities. 


DISCUSSION 


Embryologically, the primitive meso- 
dermal iris begins to form at the 17-mm 
stage, at which time small capillary buds 
arise anterior to the lens.? These blood 
vessels communicate with the hyaloid 





Fig. | (Hamming and Wilenskv). The vascular 
arcades are on the anterior surface of the lens. The 
iris remnant (arrows) is peripheral to the lens equa- 
tor. 
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Fig. 2 (Hamming and Wilensky). 
graph showing vessel (white arrow) bridging the gap 
from the iris remnant to the lens surface. Note 
scalloped character of iris margin (black arrows). 


vascular system by an anastomotic con- 
nection via the lateral tunica vasculosa 
lentis. Beginning at the 48-mm stage, the 
neuroectodermal optic cup grows forward 
along the mesodermal scaffolding of the 
iris. When this forward growth occurs, 
the anastomotic connection between an- 
terior and lateral tunica lentis disappears. 

Two main theories have been proposed 
to explain the primary cause of congenital 
aniridia.! One holds that the defect is 
neuroectodermal, whereas the second sug- 
gests it is mesodermal. Some investiga- 
tors believe aniridia is not an entity in 
itself, but rather the phenotypic expres- 
sion of several different embryologic de- 
fects.? 

The theory that aniridia is a result of a 
neuroectodermal defect implies a primary 
failure of development of the rim of the 
optic cup at the 48-mm stage. Support for 
this theorv is the presence of other ecto- 
dermal defects that often are associated 
with aniridia: absence of fovea, poorlv 
developed ciliary processes, and lens 
anomalies. Contrary to this theory, meso- 
dermal iris normally forms before ecto- 
dermal iris. In most reported cases of 
aniridia, most mesodermal elements are 
absent. The lack of an inductive role bv 
the ectoderm at the rim of the optic cup 
may account for the absence of these 
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elements. Alternatively, the mesoderm 
may form normally, but subsequently de- 
generate early in embyronic life because 
of the absence of ectodermal iris.? 

Aberrant development of mesoderm 
may take several forms. Because the mes- 
odermal elements normally form a scaf- 
folding for the anterior growth of the 
optic cup, a primary failure of the mes- 
odermal growth could arrest any sub- 
sequent ectodermal development. The 
lateral tunica vasculosa lentis (capsulo- 
pupillary vessels) normally connect the 
vessels of the embryonic hyaloid vascu- 
lar system with those of the anterior tu- 
nica vasculosa lentis (primitive pupillary 
membrane). Failure to regress could re- 
sult in partial (coloboma) or complete 
(aniridia) inhibition of forward growth of 
ectodermal iris. Coats,9" Hess,8 Mann,?? 
and Barber!? believe that persistence of 
vascular strands around the rim of the 
optic cup may explain atypical colobo- 
mata, multiple colobomata, polvcoria, 
and lens opacities, as well as aniridia. 
In the major pedigree studies of an- 
iridia, however, a few cases of associated 
persistent pupillary membrane were re- 
ported.» 1512 

Our patient had a well developed pu- 
pillary membrane at 2!/» and 8!/» months 
of age. The presence of a pupillary mem- 
brane has two major pathogenetic possi- 
bilities. First, persistence of the lateral 
tunica vasculosa lentis connecting these 
vessels with the primitive hyaloid svstem 
could prevent the normal forward growth 
of ectodermal iris. The vessels of the 
lateral tunica might atrophy before birth 
and leave no evidence of their growth- 
retarding influences. However, since the 
pupillary membrane remains completely 
intact, the lateral tunica probably would 
not atrophy completely. 

A second and more probable explana- 
tion of aniridia is the primary failure of 
neuroectodermal growth. The presence of 
a normal pupillary membrane that should 
have provided proper scaffolding over 


which the iris could grow and the pres- 
ence of other ectodermal defects (cataract 
and macular hypoplasia) support this the- 
ory. 


SUMMARY 


Familial aniridia is an autosomal domi- 
nant condition in which only a small iris 
remnant is present. A controversy exists 
as to whether the pathogenetic, embryo- 
logic origin of this condition is neuroec- 
todermal or mesodermal. 

We examined a male infant with bilat- 
eral congenital aniridia associated with 
persistent pupillary membranes. This 
child had a prominent arcade of vessels 
extending onto the anterior lens surface 
for 360 degrees from small iris remnants 
in both eyes. The presence of a mesoder- 
mal pupillary membrane despite absence 
of the iris suggested a primary neuroecto- 
dermal defect as the pathogenetic factor 
in this case of aniridia. 
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A COLLAGENASE DIGESTION METHOD FOR BIOASSAY 
OF ANTIBIOTICS IN OCULAR TISSUES 


MICHAEL BARZA, M.D., ANNE KANE, A.B., AND JULES BAUM, M.D. 


° Boston, Massachusetts 


The measurement of antibiotic concen- 
trations in various fluids by agar- 
diffusion bioassay is well established; 
however, the application of this tech- 
nique to tissue samples presents special 
problems. One approach is to homoge- 
nize the tissue mechanically in a liquid 
medium and to assay the drug in the 
supernatant fluid.^^ This method does 
not insure a uniform distribution of drug 
between tissue and supernatant fluid and 
is technically awkward. A recently de- 
scribed modified trephine-disk bioassay® 
seems satisfactory for routine purposes. 
In other instances, however, the nature, 
shape, or consistency of the tissue may 
require another approach. Therefore, we 
have developed a procedure of enzymatic 
digestion of ocular tissues with bioassay 
of the resultant mixture. We describe 
herein our results using this method to 
assay tissues that have been impregnated 
with antibiotics in vitro and in vivo. We 
studied representative penicillins, cepha- 
losporins, and aminoglyosides as well as 
clindamycin and vancomycin. In the sec- 
ond group we included cefamandole, an 
investigational cephalosporin with an ex- 
tended spectrum of activity.® 


MATERIAL AND METHODS 


Preliminary in vitro experiments show- 
ed that the following enzyme prepara- 
tions were effective in digesting ocular 
tissues: (1) pronase, 20 mg/ml in TRIS 
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buffer, pH 8.0, at 37? C overnight; (2) pa- 
pain, 2 mg/ml in cysteine acetate buffer, 
pH 7.3, at 50? C for two hours; (3) collage- 
nase (Sigma Type I), 1000 units/ml in 
barbital acetate buffer (Michaelis. barbi- 
tal sodium acetate buffer), with 5 uM of 
CaCl, pH 7.4, at 37? C overnight. There 
was a striking loss of activity (79596) of 
penicillin G at initial concentrations of 
100 pg/ml in TRIS and in cysteine acetate 
buffer under the conditions described 
above. Because barbital acetate buffer did 
not exhibit this problem, we did further 
studies using collagenase in this medium. 
We did not investigate the tissue-di- 
gesting activity of pronase or papain in 
barbital acetate buffer. 

To insure that the enzymatic solution 
itself would not affect the activity of vari- 
ous commonly used antibiotics, the fol- 
lowing agents were dissolved in concen- 
trations of 5, 10, 25, and 50 pg/ml of 
collagenase-buffer: penicillin G, oxacil- 
lin, carbenicillin, cephalothin, cefazolin, 
cefamandole, vancomycin, gentamicin, 
and tobramycin. Standards were prepared 
both in barbital acetate buffer (without 
collagenase) and in phosphate-buffered 
saline. The test solutions were assayed 
after overnight storage at 37° C and at 4° C 
using an agar-diffusion bioassay with Ba- 
cillus subtilis as the test organism.’ 

Having determined that the collage- 
nase-buffer solution did not significantly 
affect the activity of various antibiotics 
in vitro, we examined the influence 
of preformed digests of ocular tissues on 
this activity. Cornea, sclera, and iris 
were obtained from albino (New Zealand 
white) and pigmented (Dutch belted) 
rabbits. The tissues were digested over- 
night at 37° C in collagenase solution in 
a volume equal to three times the weight 
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of the tissue. The resulting mixtures 
contained a fine granular debris that 
was finely dispersed by vigorous vortex 
agitation. The digests were sterile on 
subculture and were stored at —20° C. 
Test solutions were prepared by adding 
0.2 ml of a concentrated solution of the 
antibiotic in collagenase to 0.8 ml of 
tissue digest to yield final antibiotic con- 
centrations of 5, 10, 25, and 50 ug/ml. The 
resulting suspensions contained 20% tis- 
sue digest (W/V). Standards were pre- 
pared in phosphate-buffered saline and 
collagenase-containing barbital acetate 
buffer. 

The tissue-containing solutions were 
subjected to  agar-diffursion  bioassay 
immediately after preparation?; B. subti- 
lis served as the test organism for all 
drugs except clindamycin, which was as- 
sayed by using Sarcina lutea. The digests 
and the standard solutions were then in- 
cubated at 37? C and were reassayed after 
18 hours. Suspensions were thoroughly 
mixed by vortex just before each assay. 

We used 13 healthy pigmented (Dutch 
belted) and 12 albino (New Zealand 
white) rabbits for in vivo studies. Each 
animal was given bilateral subconjuncti- 
val injections of radioactive carbon (14C) 
labeled penicillin G, !4C-labeled cefaman- 
dole nafate, or !*C-labeled gentamicin 
sulfate. The drugs were administered in a 
volume of 0.5 ml at the 12 o'clock meridi- 
an 3 to 4 mm from the corneoscleral 
limbus. Each dose of penicillin G con- 
tained 50 pCi of radioactivity and 25 mg 
of bioactive drug; for cefamandole, the 
comparable values were 7.2 pCi and 6.25 
mg of bioactive material, and for gentami- 
cin, 6.28 wCi and 5 mg. 

One hour after administration of the 
antibiotic, the eyes were marked with 
crystal violet to maintain geographic ori- 
entation. The animals were then killed 
and the eyes removed. Aqueous humor 
was aspirated from those animals that had 
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received cefamandole, and both aqueous 
and vitreous humors from those that had 
received gentamicin. The cornea was di- 
vided into superior and inferior halves, 
whereas the iris was excised as a single 
piece. The sclera was cut into six leaflike 
segments extending back nearly to the 
optic nerve and including the attached 
choroid and retina (Fig. 1). The choroid- 
retina was dissected as a unit from the 
superior three segments and was pooled; 
the same was done with the tissues of the 
inferior segments. However, onlv four 
segments of sclera and choroid-retina 
were demarcated for animals given genta- 
micin (Fig. 2). 

Each specimen of ocular tissue was 
minced, weighed in a sterile vial, and 
mixed with collagenase solution (1000 
units of Sigma Type I collagenase per mil- 
liliter of barbital acetate buffer contain- 
ing 5 mM of calcium chloride, pH 7.4) 
to vield a 1096 (W/V) tissue digest. Stan- 
dard solutions for the bioassay were pre- 
pared bv diluting the original antibiotics 
in collagenase-barbital buffer. Tissue di- 
gests and standards were incubated over- 
night at 37? C. 

Each sample was assayed by two meth- 
ods: bioassay and radioassay. Bioassays 
were done by the agar-diffusion tech- 
nique using B. subtilis as the test organ- 
ism.’ For the radioassay, 0.05 or 0.1 ml of 
each suspension was placed in 1.0 ml of 
Protosol. Liquifluor was added and the 
resulting mixture was subjected to scintil- 
lation counting.? Quench correction was 
performed by the external standards- 
channels ratio method. Results obtained 
by radioassay were expressed in terms of 
bioactive drug as determined by bioassay 
of the stock solution. 


RESULTS 


In our in vitro studies, there was no 
significant loss of activity of penicillin 
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IRIS 4I 
AQUEOUS 10.2 ug/ml 


Fig. 1 (Barza, Kane, and Baum). Mean concentra- 
tions (ug/g) of antibiotic (radioactive assay) in ocu- 
lar tissues of pigmented and albino rabbits one hour 
after subconjunctival injection of penicillin G, 25 
mg (top) and cefamandole, 6.25 mg (bottom). The six 
peripheral values indicate sclera; C-R designates the 
combined specimen of choroid-retina taken as a unit 
from the superior or inferior scleral segments. Val- 
ues in the central circle denote superior or inferior 
cornea. Data represent the mean of approximately 24 
specimens for penicillin G and approximately 17 for 
cefamandole nafate. S designates superior; T desig- 
nates temporal. 


G, oxacillin, carbenicillin, cephalothin, 
cefazolin, cefamandole, vancomycin, 
gentamicin, or tobramycin in collagen- 
ase-barbital acetate buffer solutions as 
compared to standards prepared either 
in the buffer alone or in phosphate- 
buffered saline and maintained under the 
same conditions (37° C or 4° C for 18 





VITREOUS .03/.09 
ug/ml 





Fig. 2 (Barza, Kane, and Baum). Mean concentra- 
tions (ug/g) of gentamicin (radioactive assay) in 
ocular tissues one hour after subconjunctival injec- 
tion of 5 mg of bioactive antibiotic. Values to the left 
of the slash marks indicate results for albino rabbits; 
those to the right are for pigmented animals. Data in 
parentheses refer to choroid-retina. Results in the 
central circle pertain to superior or inferior cornea. 
Values are the mean of 8 to 16 specimens of tissue. S 
designates superior; T designates temporal. 


hours). Moreover, standard curves pre- 
pared in barbital acetate buffer were vit- 
ruallv superimposable on those prepared 
in phosphate-buffered saline. The neces- 
sitv of maintaining the antibiotic stan- 
dards at the same temperature as the test 
solutions was emphasized by the observa- 
tion that penicillin G, oxacillin, cephalo- 
thin, cefamandole, and vancomycin all 
demonstrated marked losses of activity 
(10 to 38%) at 37° C as opposed to 4° C. 
The results of assays of tissue digests to 
which known concentrations of antibiot- 
ics were added are shown (Table 1). The 
only substantial interactions were those 
of iris with gentamicin or tobramycin; 
these showed slight loss of activity in 
digests from albino rabbits, but complete 
disappearance of detectable drug in sus- 
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TABLE 1 


EFFECT OF COLLAGENASE TISSUE DIGESTS 
ON THE ACTIVITY OF ANTIBIOTICS 





Percentage Change in Antibiotic 
Activity after 18 Hours of 
Exposure 


rentem tmm dre v ien ye Me NS pe ee Np Rm re t a 


Antibiotic 

and Breed Cornea Sclera Iris 
Penicillin G 

Pigmented 15-4 9*3 ~] +3 

Albino 9+3 18 + 4 15 € 3 
Oxacillin 

Pigmented 230 N.D.1 ioe? 
Cefamandole 

Pigmented SN N.D.t ~2+2 
Cefazolin 

Pigmented gos d 6x23 [e 
Vancomycin 

Pigmented -5 +3 ~8 + ] ~l8 +2 

Albino 0 x4 9*6 -6+6 
Clindamycin 

Pigmented 943 19 +6 10 x 4 
Gentamicin 

Pigmented -4 t2 4+4 None 

detectable 

Albino 10 3 949 ~24 +2 
Tobramycin 

Pigmented ~2+6 -l1ll*4 None 

detectable 
Albino Lel -3 tà ~20 +3 


*Results of studies with high (25 or 50 ug/ml) and 
low (5 or 10 pg/ml) concentrations of antibiotic have 
been combined; each value is the mean and standard 
error of four to six samples. 

I Not done. 


pensions from pigmented rabbits. The 
effect was as striking immediately after 
preparation of the mixtures as after 18 
hours. 

We studied penicillin G in vivo in 16to 
65 specimens of cornea, sclera, choroid- 
retina, and iris in each strain of rabbit. 
The same was true of cefamandole except 
only eight specimens of iris were exam- 
ined from each breed. The mean concen- 
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trations of penicillin G and cefamandole 
in the various ocular tissues as measured 
by radioassay are shown schematically 
(Fig. 1). The results for pigmented and 
albino rabbits were virtually identical 
and were combined. Although the dose of 
penicillin G was four times that of cefa- 
mandole, the concentrations in the cornea 
and the iris showed only a twofold differ- 
ence and those in sclera and choroid- 
retina were comparable to the two agents 
in these noninflamed eyes. The mean aq- 
ueous level measured in eyes receiving 
cefamandole was 10.2 ug/ml. 

For each sample, the bioassay result 
was expressed as a percentage of the ra- 
dioactive assay value. The mean diver- 
gence of the former from the latter for 
both drugs in the two strains of rabbits is 
shown (Table 2). The differences were 
minor except for the iris, which showed 
an underreading with penicillin G of al- 
most 50% by bioassay in both breeds. The 
majority of individual samples of each 
tissue yielded a bioassay result that was 
within 20% of the radioactive assay, ex- 
cept for penicillin G in the iris. 

Gentamicin in vivo (Fig. 2) produced 
intraocular drug concentrations which 
were about one-half those of cefamandole 
given in a similar dosage. In contrast to 
the findings with penicillin G and cefa- 
mandole, pigmented and albino rabbits 
differed in the amount of radioactive drug 
detectable in the sclera (values are sepa- 
rated by slash marks in Figure 2). Be- 
tween the strains of rabbits, no such dis- 
parities in content of radioactive drug in 
other ocular tissues or fluids were found. 

The radioactive and bioassay results for 
gentamicin hardly differed in any of the 
albino tissues or in the cornea or sclera of 
pigmented rabbits (Table 2); however, 
there was a striking underreading by the 
bioassay with regard to choroid-retina 
and iris from pigmented animals. These 
findings agree with the results when gen- 
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TABLE 2 


CORRELATION BETWEEN RADIOACTIVE ASSAY AND COLLAGENASE DIGEST BIOASSAY 
HC-LABELED PENICILLIN G, CEFAMANDOLE, AND GENTAMICIN g 


Percentage Divergence of 
. Bioassay from Radioactive Assay 
Value (Mean and Standard Error)* 


Percentage of Bioassay Values 
within 20% of Corresponding 
Radioactive Assay Value 


Tissue 
and Breed Penicillin G Cefamandole Gentamicin Penicillin G Cefamandole Gentamicin 

Pigmented rabbits 

Cornea -8 +42 723 17 + 10 80 80 57 

Sclera L2 -2+2 -l+6 85 91 67 

Choroid-retina 6*3 222 2-59 75 100 0 

Iris ~46 +3 1:4 >+79 0 89 12 
Albino rabbits 

Cornea -l16+3 6+3 326 66 88 88 

Sclera -1-2 4+] 4+3 SO 89 100 

Choroid-retina -8 +4 4+3 -]}12 +5 70 100 73 

Iris -45 + 3 1+2 12+6 0 100 88 


*Negative values indicate less activity by bioassay than by radioactive assay. 


tamicin «vas added to digests of ocular 
tissues in vitro. 


DISCUSSION 


We developed a method for the assav of 
antibiotics in homogenates of ocular tis- 
sues, Previous techniques relied primari- 
ly on physical disruption,! ^ which is 
tedious and likely to produce particles of 
markedly varying dimensions. Generally, 
the supernatant fluid from such homoge- 
nates rather than the whole suspension is 
assayed on the assumption that the antibi- 
otic will be freely liberated from the tis- 
sue fragments; however, the validity of 
this assumption has not been demonstrat- 
ed. The method weoutlinedobviates many 
of these problems insofar as the enzymat- 
ic digestion produces a fine suspension in 
which tissue particles as well as ambient 
fluid are taken up by the filter-paper disk 
used for the assay. In case of uncertainty 
about the readiness with which particu- 
late matter is absorbed by the paper disks, 
an agar-well, cup-plate, or cylinder modi- 
fication of the agar-diffusion bioassay 
may be used. 


Several enzymes produced excellent 
degradation of ocular tissues, but the ac- 
companying buffers destroved penicillin 
G. Therefore, these studies were conduct- 
ed with collagenase in barbital acetate 
buffer, a combination which did not af- 
fect the activity of penicillins, cephal- 
osporins, aminoglycosides, or vancomy- 
cin. We observed no difference between 
standard curves prepared in barbital 
acetate buffer and those prepared in 
phosphate-buffered saline; nevertheless, 
because of the striking effects that the 
diluent may have upon the results of such 
assays,?? we strongly advise that the stan- 
dards be prepared in a medium that close- 
ly corresponds to that of the specimens 
being assayed. Because loss of activity of 
several penicillins, cephalosporins, and 
vanomycin occurred at 37? C as compared 
to 4? C, it is necessary to incubate the 
standards at the same temperature as the 
samples being digested. : 

Having established that the collagenase- 
buffer solution did not affect the anti- 
biotics of interest, we examined the in- 
fluence of tissue digests. Because it was 
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difficult to obtain sufficient amounts of 
choroid or retina, they were not studied 
in vitro. Preformed digests of cornea, 
sclera, and iris were incubated with rep- 
resentative beta-lactam antibiotics (peni- 
cillin G, oxacillin, cefazolin, cefaman- 
dole) and aminoglycosides (gentamicin, 
tobramycin), as well as examples of other 
classes (clindamycin, vancomycin). We 
noted no important interaction between 
any of the antimicrobial agents and tis- 
sues, except both gentamicin and tobra- 
mycin exhibited a minimal (20 to 24%) 
decrease in activity in suspensions of iris 
from albino rabbits, and a complete dis- 
appearance of detectable drug in iris di- 
gests from pigmented animals. This ef- 
fect, which appeared immediately after 
the mixtures were prepared, suggests a 
prompt and largely irreversible interac- 
tion between these aminoglycoside anti- 
biotics and iris tissue in vitro. 

The ability of homogenates of various 
organs,!? pus,!! feces,!? and melanin?? to 
bind or otherwise inactivate antibiotics 
such as gentamicin and tobramycin is 
well documented. Similar effects were 
reported with clindamycin and vancomy- 
cin,!? penicillin G, cephalothin, and 
erythromycin.44 Our inability to detect 
binding of clindamycin, vancomycin, or 
penicillin G contrasts with the experience 
of others,*19:14 and could be the result of 
differences in the tissues studied as well 
as to the possible effect of collagenase on 
‘the receptor sites for these agents. 

Once we realized that exogenously 
added antibiotics were readily detectable 
in preformed ocular tissue digests (with 
the exception of aminoglvcosides in the 
iris), we examined the accuracy of the 
assay for tissues that had been impregnat- 
ed with antibiotic in vivo. Penicillin G, 
cefamandole, or gentamicin was injected 
subconjunctivally, and their concentra- 
tions were assayed in cornea, sclera, iris, 
and choroid-retina. An excellent correla- 


tion emerged between the collagenase di- 
gestion bioassay and the radioactive assay 
with two exceptions: (1) iris digests from 
both strains of rabbits exhibited almost 
50% less bioactivity than radioactivity 
with penicillin G; and (2) choroid-retina 
and iris from pigmented animals con- 
tained strikingly less gentamicin by bio- 
assay than by radioassay. The findings 
with penicillin G were surprising because 
no such interaction was evident with the 
preformed digests of iris tissue (Table 1). 
Although the specimens may have con- 
tained some ciliary body, which actively 
transports organic anions such as penicil- 
lin G, anv special receptor sites probably 
would have been destroved during diges- 
tion. However, we cannot rule out the 
possibility that stable binding to iris or 
ciliary body occurs when a drug is ap- 
plied in vivo, but not in vitro. . 

The amounts of radioactive gentamicin 
detectable in the iris or choroid-retina did 
not differ between the strains of rabbits. 
In contrast, concentrations detectable 
by bioassay differed markedly between 
strains with much lower levels recorded 
in the iris and choroid-retina of pigment- 
ed than of albino animals. Because there 
are no known gentamicin-inactivating en- 
zymes in animal tissues, the discrepancy 
can most readily by attributed to binding 
of antibiotic bv these pigmented tissues. 
In support of the notion that putative 
binding materials involve melanin, both 
in vitro (preformed digests) and in vivo, 
the phenomenon was most pronounced in 
pigmented tissues (iris and choroid-retina 
as opposed to cornea and sclera) from 
pigmented animals. Moreover, melanin 
inactivates aminoglycoside antibiotics." 
Although we found a slight degree of 
binding by albino iris digests, this was 
neither apparent in vivo nor was it evi- 
dent in a previous study using different 
techniques.? Therefore, the interaction 
must be exceedingly weak. 
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The mechanism of the interaction be- 
tween aminoglycosides and pigmented 
ocular tissues is unknown; however, it 
does not appear to be a product of diges- 
tion because almost identical results were 
obtained in similar experiments com- 
paring the trephine-disk agar-diffusion 
bioassay with radioactive assay of genta- 
micin. Again, there was a marked under- 
reading by bioassay of the amount of 
antibiotic in pigmented ocular tissues. 
These findings should not be interpreted 
to indicate that the bioassays (collage- 
nase-digestion or trephine-disk) are in- 
correct; rather, they measure diffusible 
drug, whereas radioactive assays de- 
tect total drug. The former may be the 
most relevant value in terms of clinical 
efficacy. By correlating the results of dif- 
fusion bioassay with those of radioactive 
assay, the investigator may infer the pres- 
ence of binding or degradation of antibi- 
otics in tissues and fluids. 

The collagenase digestion agar-diffu- 
sion method provides a simple and con- 
venient means to bioassay antibiotics in 
ocular tissues. Although the trephine- 
disk technique is more convenient and 
equally reliable for most purposes,? some 
situations may require tissue homogeni- 
zation. A disparity between the results of 
diffusion bioassays and other kinds of 
assays may suggest a variety of specific 
interactions. These discrepancies reflect 
antibiotic binding or accumulation. 


SUMMARY 

We assayed antibiotics in ocular tissues 
with a new technique involving collagen- 
ase digestion followed by agar-diffusion 
bioassay of the resultant suspension. The 
collagenase enzyme did not influence the 
activity of antibiotics. Similarly, incuba- 
tion of a variety of antimicrobial agents 
with preformed digests of cornea, sclera, 
and iris did not interfere with the assay, 
except the activity of aminoglycosides 
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(gentamicin, tobramycin) was strikingly 
reduced in iris digests from pigmented 
rabbits and was slightly diminished in 
those from albino animals. 

We administered radioactive antibiot- 
ics subconjunctivally to rabbits and then 
performed bioassay and radioactive assay 
on the digests of the ocular tissues. The 
results of the two measurements were 
similar for penicillin G and cefamandole 
except there was a moderate underesti- 
mate of penicillin G in the iris. Although 
gentamicin was present in similar quanti- 
ties in the ocular tíssues of pigmented and 
albino rabbits (as determined by radioac- 
tive assay), it was barely detectable by 
bioassay in the iris and the choroid-retina 
from pigmented animals. These findings 
and other data suggest that melanin- 
containing tissues tightly bind aminogly- 
cosides. The collagenase-digestion bioas- 
say is convenient for assaying diffusible 
antibiotic in ocular tissues; coupled with 
another technique, such as radioactive 
assay, it can provide evidence of binding 
of antibiotics by tissues. 
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OPHTHALMIC MINIATURE 


“TII tell you what happened,” said Baley. "You were at the dome 
when vou dropped your glasses. You must have been nervous and 
Ive seen you when vou're nervous. You take them off, you wipe 
them. You did that then. But your hands were shaking and vou 
dropped them; maybe vou stepped on them. Anyway, they were 
broken, and just then, the door opened and a figure that looked 


Daneel faced you. 


You blasted him, scrabbled up the remains of your glasses, and 
ran. When they came to find you, you discovered that it was not 
Daneel, but Dr. Sarton, that you had killed. Without your glasses in 
that moment of tension, you could not tell them apart." 

Isaac Asimov, The Caves Of Steel 


Panther Books, 1958 


ANIRIDIA, CATARACTS, AND WILMS’ TUMOR IN MONOZYGOUS TWINS 


EDWARD COTLIER, M.D., MARC ROSE, AND STEVEN A. MOEL 
Chicago, Illinois 


The association of Wilms' tumor and 
aniridia in humans demonstrates a link 
between the inherited and mutagenic ef- 
fects of genes and their expression!~> and 
represents a joint manifestation of cancer 
and a congenital structural tissue defect. 
According to Knudson,$ the expression of 
the Wilms' tumor gene may result from 
two mutational events. In the dominantly 
inherited form, one mutation is inherited 
via the germinal cells, and the other, in 
somatic cells. In the nonhereditary form, 
both mutations occur in somatic cells.$ 
Knudson’ has developed a similar theory 
to explain inherited and nonherited forms 
of retinoblastoma. The genetic basis for 
the development of Wilms' tumor is firm- 
ly supported by its familial nature,8~14 
and by its occurrence in monozygous 
twins.45~!8 The explanation for the genet- 
ic mutation in the Wilms' tumor-aniridia 
syndrome appears more complex. In one 
patient with the syndrome, a chromosmal 
translocation was found,!? but such an 
occurence has not been reported in fami- 
lies. We describe a heretofore unreported 
genetic curiosity in identical twins, both 
of whom have bilateral aniridia and cata- 
racts, but only one of whom has Wilms' 
tumor. 


CASE REPORT 


Twin girls were born after a full-term pregnancy 
to a 32-year-old mother and a 39-year-old father, 
both of whom were phenotypically normal. Fetal 
movements were felt at 4!/» months of pregnancy. 
The mother gained 42 pounds during gestation. She 
had no fever, viral infection, or exposure to terato- 
genic chemicals during pregnancy, but she did have 
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several episodes of vaginal bleeding. Calcium and 
iron medications were prescribed during the last 
months of the pregnancy. Labor was difficult and 
lasted four hours, and delivery occurred under gen- 
eral anesthesia. 

The twins had three brothers: two, aged 15 and 14 
years, respectively, without phenotypic abnormali- 
ties; and one who had had multiple congenital 
malformations including cleft palate, syndactyly, 
and psychomotor retardation, and who had died of 
pneumonia at the age of 4 years. Neither side of the 
family had a history of consanguineous marriage, 
mental retardation, or neurologic disease. A mater- 
nal uncle had had congenital cataracts in both eyes, 
and each side of the family had a history of diabetes 
mellitus. The family pedigree appears in Figure 1. 

Case 1—At birth, the younger twin (Fig. 2, left) 
weighed 2,353 g. Shortly thereafter, aniridia and 
cataracts were detected in her. When she was 5 
months old, an examination under anesthesia re- 
vealed bilateral increased intraocular pressure, 
which was treated with pilocarpine 4% drops to 
both eyes three times a day. When the child was 3 
years old, the mother noted a lump on the left side of 
the child’s abdomen. An intravenous pyelogram 
revealed a large mass in the left kidney and delayed 
excretion of dye with distorted calyces. An explora- 
tory laparotomy revealed on the left side a Wilm’s 
tumor, which was removed. Thirteen months later, a 
contralateral Wilms’ tumor was found, and a right 
heminephrectomy was performed. After each resec- 
tion, radiotherapy was given, supplemented with 
actinomycin D therapy (15 mg/kg of body weight) to 
the retroperitoneal area. The second course of radia- 
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*:: Aniridia X Wilms' Tumor 


Congenital 


Dead, Multiple 
Cataracts a 


Congenital Anomalies 
Fig. 1 (Cotlier, Rose, and Moel). Pedigree of 


family with aniridia and Wilms’ tumor in identical 
twins. 
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Fig. 2 (Cotlier, Rose, and Moel). Left, Case 1. The younger twin with aniridia and Wilms’ tumor. Right, 
Case 2. The older twin with aniridia but clinically free of Wilms’ tumor. 


tion was interrupted when the child developed right 
lower lobe pneumonitis, urinary tract infection, and 
persistent fever, all of which responded well to 
antibiotic therapy. Radiotherapy was then resumed 
and the course completed. 

At age 6 months, the child could turn in her bed, 
and by 1 year, she was able to crawl, albeit awk- 
wardly. At 15 months, when she showed no initia- 
tive in pulling herself up to walk, a diagnosis of 
developmental retardation was made. At age 2 years, 
she was able to sit unsupported and could eat table 
food with her hands. However, she would not play, 
socialize, or react at peer level. By age 3, she was 
able to pull herself up, stand, and take one or two 
steps with support. She did not speak, but made 
some sounds and apparently understood a few ver- 
bal commands. She often ground her teeth. The 
parents noted that the child's eyes moved about in a 
random, searching way with rotary, jerking move- 
ments. At age 7 years, severe psychomotor retarda- 
tion was diagnosed. 

Complete blood cell count, urinalysis, urinary 
mucopolysaccharide test, amino acids in urine, and 
Giemsa-banded karyotype (46 XX) were normal. 
Electroencephalograms revealed an abnormal delta 
rhythm with diffuse abnormal spikes suggesting 
cortical and subcortical structural brain damage. 

Zygosity was determined by blood-group analysis 
(ABO, P, Rh, Kelly, Lewis, MNS, Lutheran, Duff) 
and three serum factors (haptoglobin, transferrin, 
Gm), and the twins were found to be monozygotic. 

Several eye examinations under anesthesia when 
the child was between 4 and 7 years of age revealed 
bilateral aniridia, bilateral anterior and posterior 
polar cataracts, bilateral myopia of —6.00, alternat- 
ing exotropia of 30 prism diopters, searching ny- 
stagmus, and glaucoma (Fig. 3). Electroretino- 
grams were normal bilaterally, and gonioscopv re- 
vealed small rudimentary iris nubs in both anterior 
chamber angles. An examination in April 1973 re- 
vealed intraocular pressure of 29 and 51 mm Hg in 
the right and left eyes, respectively, with C-values of 
0.10 on the right and 0.01 on the left. The cup:disk 
ratio was 0.5 on the right eye, and 0.7 on the left. 
Administration of pilocarpine 496 drops four times a 
day and epinephrine 296 drops twice a dav decreased 
the intraocular pressure to 16 mm Hg in the right 
eye and 22 mm Hg in the left eye. 

Case 2—In the older twin (Fig. 2, right), a diagno- 
sis of congenital aniridia, cortical cataracts, and 
glaucoma was made shortly after birth. At age 3 
years, the child had marked psychomotor retarda- 


tion with wandering eye movements and body rock- 
ing. The anteroposterior diameter of the head was 
shortened. The child was hyperactive and able to 
walk stiffly for two to three steps. She had uniformly 
depressed deep tendon reflexes and no superficial 
abdominal reflexes. 

Laboratory tests including complete blood cell 
count and urinalysis were negative. Giemsa- 
banding karyotype was normal (46 XX). No evidence 
of Wilms’ tumor was found, although depression 
and rotation of the left kidney was noted on the 
intravenous pyelogram. Repeated intravenous py- 
elograms during a four-year period failed to reveal 
any tumoral kidney growth. 

Several eve examinations when thee child was 
between 3 and 7 years of age revealed aniridia, 
bilateral polar cataracts, and 20 degrees exotropia in 
the primarv gaze (Fig. 2, right). Examination under 
anesthesia in 1973 revealed intraocular pressure of 
30 mm Hg in the right eye and 50 mm Hg in the left. 
Tonography gave a C-value of 0.07 for the right eye 
and 0.03 for the left eve. Retinoscopv revealed —5.00 
diopter of bilateral mvopia. The electroretinogram 
was within normal limits. The retina showed slight 
bilateral peripheral pigment mottling. Gonioscopy 





Fig. 3 (Cotlier, Rose, and Moel). Case 1. Aniridia 
and cortical cataracts. 
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revealed small rudimentary iris nubs bilaterally. 
The patient received pilocarpine 496 drops, four 
times a day and epinephrine 1% drops twice a day, 
with subsequent reduction of intraocular pressure to 
18 mm Hg in the right eye and 22 mm Hg in the left 


eye. 
L d 


DISCUSSION 


Wilms' tumor (nephroblastoma) is the 
second most common neoplasm among 
children. Thirty-eight percent of the cases 
are inherited,® and the remaining 62% 
occur at random. The inherited form oc- 
curs earlier and is much more frequently 
bilateral. The median age at diagnosis 
for the noninherited Wilms' tumor is 3 to 
4 years, whereas the hereditary form man- 
ifests itself at approximately 2 vears of 
age.® Bilateral tumors are found in 5 to 
1096 of the total cases, but in 2196 of the 
hereditary form.® Knudson? has therefore 
suggested a single-event prezygotic, zy- 
gotic, or, immediately postzygotic muta- 
tion for the hereditary form of Wilms' 
tumor and a double mutation (zygotic and 
somatic cells) for the nonhereditary forms 
of the tumor. Knudson’ previously pro- 
posed a similar concept regarding the 
inherited and noninherited forms of reti- 
noblastoma. Maslow® was the first to re- 
port Wilms' tumor in three of four sib- 
lings. Other instances of Wilms' tumor in 
siblings were documented by Mackay,’ 
Chapian,!? and Collins.!! In 1955, Fitz- 
gerald reported Wilms' tumor in a father 
and in two of his three daughters,!? and, 
subsequently, Brown, Puranik, Altman, 
and Hardin!? found a Wilms’ tumor in 
a 6-month-old child of the surviving 
daughter. Other cases of Wilms' tumor 
reported in families and in successive 
generations have been tabulated by Ju- 
berg, Martin, and Hundley. Six in- 
stances of this neoplasm in twins have 
been reported,!14^!5 but except for one 
case of identical twins, the status of 
zygosity in the others remains uncertain. 
Although the occurrence of this tumor in 
siblings and in twins represents over- 
whelming evidence for genetic muta- 
tions, the case of Juberg, Martin, and 
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Hundley!* in which the tumor was clini- 
cally present in only one of identical 
twins provides support for an environ- 
mental mutation. 

The association of aniridia and Wilms’ 
tumor was first uncovered by the review 
of 440 cases of the tumor by Miller, 
Fraumeni, and Manning.! They found an 
incidence of six aniridics among their pa- 
tients with Wilms' tumor, or 1:73, which 
is markedly greater than the 1:50,000 
incidence of aniridia among the gen- 
eral population.?? Patients with Wilms' 
tumor alone, and with Wilms’ tumor and 
aniridia have a higher incidence of men- 
tal retardation, hypospadias and unde- 
scended testes, and hemihypertrophy 
than the population of the same general 
age, ^*?! Thus, in 1964, Miller, Fraumeni, 
and Manning! questioned whether the 
aniridia and Wilms’ tumor syndrome is 
genetically determined, whether the 
tumor results from a concurrent mutation 
of a different gene, or whether the aniridia 
gene enhances the expression of the 
Wilms' tumor gene. Reviewing previous 
studies in 1975, Piling? revealed 35 cases 
of Wilms' tumor with aniridia, but only 
one of them in families and none in twins. 
Fraumeni and Glass? found Wilms' tumor 
with associated congenital aniridia in 
seven of 28 children under age 4 years. Of 
these cases, the Wilms’ tumor was present 
in one child on admission to the hospital, 
and it developed later in the six other 
children. When combined with the series 
of Miller, Fraumeni, and Manning,! a 
total of 35 infants, the Wilms' tumor de- 
veloped in one third of the infants with 
congenital sporadic aniridia.? Only one 
case of Wilms' tumor in a child with 
familial aniridia has ever been reported. 
Expression of a dominant gene-in two 
siblings, but with unaffected parents, oc- 
curs in gonadal mosaicism. In gonadal 
mosaicism, the frequency of gene expres- 
sion depends on the degree of gonadal 
involvement. However, the twins in our 
study were identical, and a "pure" gonad- 
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al mutation would not apply to the ex- 
pression of the Wilms’ tumor gene. 
Juberg, Martin, and Hundley'* found 
Wilms’ tumor in one of the monozygous 
twins and in one other sibling. Aniridia 
was absent in all of these cases. Juberg, 
Martin, and Hundlev!^ believed this 
pattern of gene expression supported the 
environmental theory of Wilms’ tumor. 

In our patients, we must consider the 
likelihood of a combined gonadal-soma- 
tic cell mutation in the younger twin and 
a gonadal mutation in the older twin. A 
gonadal somatic mutation probably oc- 
curred in a Wilms’ tumor allele and a pure 
gonadal mosaicism affected the aniridia 
allele. A two-allele gonadal and a somatic 
mutation could explain the manifestation 
of Wilms' tumor in only one twin. 

A more remote possibility would in- 
volve a single-locus, three-allele muta- 
tion, which for the manifestation of 
Wilms' tumor requires an additional so- 
matic mutation. Lada, Atkins, and Little- 
field!? found a chromosomal transloca- 
tion t (8 pt; Llq—) in a patient with both 
aniridia and Wilms’ tumor. Computer 
analysis of the chromosomes was re- 
quired because they appeared balanced 
by standard techniques including band- 
ing. Our patients’ karyotypes were normal 
by Giemsa banding, but may have ap- 
peared abnormal by computer analysis of 
the chromosomes. 


SUMMARY 


We studied the first instance of 
aniridia-Wilms' tumor syndrome in twins 
who were mentallv retarded. Both of 
them had congenital aniridia, cataracts, 
and glaucoma; only one subsequently de- 
veloped a Wilms’ tumor. A two-allele, 
two-step mutation is the most likely ex- 
planation of this genetically abnormal 
syndrome in twins. The aniridia-Wilms' 
tumor syndrome in twins further docu- 
ments the relationship of teratogenic mal- 
formations and neoplasias. 
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DERMATOLOGIC REACTION IN STEVENS-JOHNSON SYNDROME AFTER 
OPHTHALMIC ANESTHESIA WITH PROPARACAINE HYDROCHLORIDE 


BRIAN WARD, M.D., JAMES P. MCCULLEY, M.D., AND ROBERT J. SEGAL, M.D. 


Many drugs and toxic and infectious 
agents have been implicated in the pro- 
duction of the form of generalized erythe- 
ma multiforme with mucous membrane 
involvement known as the Stevens- 
Johnson syndrome. This acute inflamma- 
tory reaction, involving many parts of the 
body, occurs characteristically a few days 
to weeks following exposure to the sensi- 
tizing agent. The ophthalmologic symp- 
toms are severe conjunctivitis, commonly 
with some degree of eyelid margin in- 
volvement, and occasionally, a secondary 
bacterial  blepharoconjunctivitis. The 
acute stage of the condition may rarely 
involve the production of conjunctival 
scarring and adhesions. During the 
chronic phase, severe conjunctival scar 
formation may occur with the develop- 
ment of symblepharon, ankyloblepharon, 
obliteration of the fornices, cicatricial en- 
tropion, conjunctival and corneal kerati- 
nization, trichiasis, and markedly dry 
eyes caused by loss of any or all of the 
components of the precorneal tear film. 

Two recent reports! have associated 
the topical ophthalmic application of so- 


dium sulfacetamide solution with the 
subsequent development of Stevens- 


Johnson syndrome. We describe herein a 
dermatologic reaction to a commonly 
used topical ophthalmic anesthetic in a 
patient in the acute phase of Stevens- 
Johnson syndrome. 
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CASE REPORT 


A 53-year-old woman was in good general health 
the first week of January 1977. On January 10, oral 
penicillin tablets were prescribed for an upper res- 
piratory tract infection and quinidine sulfate for 
irregularity of pulse. Two weeks later the patient 
was given phenylbutazone tablets for shoulder pain. 
One month later she received furosemide and reser- 
pine. Within five days of beginning to take the latter 
two drugs, the patient complained of malaise and a 
pruritic skin eruption. Diphenhydramine hydro- 
chloride was then prescribed. On February 12, the 
patient had worsening of the rash, red eyes, blisters 
on the mouth and lips, and fever (38.3 to 40° C). She 
was consequently admitted to a local hospital. When 
she failed to respond satisfactorily to procaine peni- 
cillin G and 100 mg of hydrocortisone daily, she was 
transferred to the Stanford University Medical Cen- 
ter Dermatology service. 

When the patient was admitted to the hospital 
Feb. 23, 1977, her case was diagnosed as Stevens- 
Johnson syndrome on the basis of characteristic skin 
lesions and generalized mucous membrane involve- 
ment including particularly the mouth, lips, and 
conjunctivae. The ophthalmologic service saw the 
patient shortly after admission. At that time the 
patient had bulbar injection, marked svmblepharon, 
and ankyloblepharon formation (Fig. 1). Conjuncti- 
val necrosis had resulted in large sheets of conjunc- 
tival tissue, which partially detached from the under- 
lying tissues and remained attached in other areas. 
The free flaps of necrotic tissue had reattached 





Fig. 1 (Ward, McCulley, and Segal). The eye and 
surrounding areas of skin on the first hospital day 
after extensive early symblepharon and ankylo- 
blepharon were broken. 
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aberrantly and resulted in the formation of struc- 
tures similar to those found in symblepharon and 
ankvloblepharon. The evelid margins were ulcerat- 
ed. The cornea revealed a diffuse superficial punc- 
tate keratopathy, visible with white light as well as 
through a cobalt blue filter after the instillation of 
fluorescein. The vision was generally unaffected 
except for variable blurring associated with debris 
in the precorneal tear film. 

Major conjunctival adhesions were gently broken 
with a sterile glass rod to reform the fornices, which 
caused the patient some local bleeding and discom- 
fort. We began local antibiotic applications with 
polymyxin B-bacitracin ophthalmic ointment every 
four hours. Systemic treatment consisted of intrave- 
nous hydration, potassium supplementation, and 25 
mg of methylprednisolone sodium succinate by vein 
every six hours. The next day, the patient's general 
condition had improved; however, her eyes had 
further conjunctival adhesions. Therefore, one drop 
of proparacaine hydrochloride 0.5% was instilled in 
each eye before lysing the adhesions with a glass 
rod. About 30 minutes after the instillation of the 
topical anesthetic, and before the patient had re- 
ceived any further topical or systemic medication, 
new tense bullae with local pruritis appeared on the 
palms and soles and extended onto the fingers and 
toes (Fig. 2). These areas had not been affected 
previously. Additionally, the patient complained of 





Fig. 2 (Ward, McCulley, and Segal). Bullous ve- 
sicular lesions of the palms occurring during the 
course of treatment. 
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more oral discomfort and truncal pruritis, although 
no change of the areas was evident on physical 
examination. During treatment with saline gargles, 
topical cleansing, emollient, and continued paren- 
teral adrenocorticosteroids, the patient’s skin condi- 
tion improved progressively. " 

On the second dav in the hospital the patient 
began receiving topical ophthalmic corticosteroid 
therapy consisting of 0.5% dexamethasone ophthal- 
mic ointment applied to both eyes every two hours 
while the patient was awake. This was tapered to 
four times daily over the next ten days. The systemic 
corticosteroid regimen was changed to 100 mg of 
prednisone by mouth daily on the fourth day in the 
hospital and was tapered to 10 mg daily by dis- 
charge on the 15th day. The lesions on the hands 
and feet healed in the same manner as did those on 
the rest of the body. By the time of discharge, the 
patient's eves were less inflammed, no further sym- 
blepharon formation was noted, and the superior 
and inferior fornices remained full. The eves, how- 
ever, were drv, and the patient was discharged and 
given an artificial tear preparation to take hourly 
while awake, polymyxin B-bactracin ophthalmic 
ointment four times daily, and prednisolone 196 
ophthalmic solution every four hours. To date, the 
patient's vision remains good despite the formation 
of several localized areas of symblepharon and the 
continued presence of a superficial punctate kerato- 
pathy. 


DISCUSSION 


The prognosis for eyes involved in the 
Stevens-Johnson syndrome had been im- 
proved by the introduction of systemic 
and topical corticosteroid therapy, antibi- 
otics, and tear replacement fluids. Howev- 
er, the ocular prognosis remains guarded 
after Stevens-Johnson syndrome, in con- 
trast to the generally good prognosis for 
complete resolution of the dermatologic 
lesions that accompany mucous mem- 
brane involvement. The risks of recurrent 
corneal ulceration caused by exposure, 
drving, evelid deformities, trichiasis, and 
poor tear film constitution are significant 
and may lead to corneal scarring or perfo- 
ration? and loss of vision. The two inter- 
related factors that most affect the course 
of the condition are the scarring of the 
conjunctiva and the decreased tear pro- 
duction. All three major components of 
the tear film are decreased when scarring 
involves the ductules of the lacrimal 
gland, the accessory lacrimal glands, the 
goblet cells, and the marginal orifices of 
the meibomian glands. 
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Ocular involvement in both the acute 
and chronic phases requires the attention 
of an ophthalmologist. If our patient had 
not been treated, marked scars would 
have formed and the fornices may have 
disappeared permanently. The resultant 
distortion of anatomy would have con- 
tributed to the tear deficiency as well. 

Whereas the topical ophthalmic anes- 
thetic used in our patient was not a factor 
in her initial disease, clinical observa- 
tions suggest its possible role in a hyper- 
sensitivity reaction resulting in an exacer- 
bation of the Stevens-Johnson syndrome. 
The time course was markedly different 
from that normally noted between expo- 
sure to a sensitizing agent and the ap- 
pearance of the classical Stevens-Johnson 
reaction. However, the time lapse is con- 
sistent with an immediate hypersensitiv- 
ity reaction. When applied to the mucous 
membrane, a closely related anesthetic, 
tetracaine, reaches peak blood levels in 
about five minutes.4 Proparacaine is a 
local anesthetic with an internal ester 
linkage similar to procaine, chloro- 
procaine, cyclomethycaine, hexylcaine, 
-etracaine, piperocaine, and naturally oc- 
curring cocaine. These local anesthetic 
agents are more often associated with 
iypersensitivity than anesthetics of the 
imide type such as lidocaine, mepi- 
vacaine, prilocaine, and bupivacaine.’ 
Procaine penicillin G contains the anes- 
hetic agent in significant quantities. Our 
patient may have failed to respond to 
reatment earlier because of a complicat- 
ng reaction to the agent during the origi- 
yal hospitalization. 

Two previous reports*? implicate oph- 
halmic sulfonamide in Stevens-Johnson 
iyndrome in generalized systemic reac- 
ions within a short time of the drug's 
opical application for the treatment of 
Yonspecific conjunctivitis. In both cases, 
»efore the use of topical ophthalmic med- 
cation, the patients had been taking oral 
nedications well known for their sensi- 
izing properties. These topical drugs or 
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other routine diagnostic agents might have 
been given during the early stages of the 
ocular involvement in Stevens-Johnson 
syndrome, before general manifestations 
developed. On the other hand, they might 
have produced immediate hypersensitivi- 
ty responses directly or by cross-reaction, 
as we suspect happened in our patient. 
Therefore, in the treatment of the ocular 
involvement of the Stevens-Johnson syn- 
drome, one might exacerbate the disease 
by using a topical drug that cross-reacts 
with the inciting agent. 

An alternative to the ester type of local 
anesthetic should be considered in our 
patient when further anesthetic agents are 
indicated. Because of the remarkable sen- 
sitivity of our patient to extremely small 
amounts of proparacaine, we believed 
that scratch testing to document the na- 
ture of the allergy would be unwise. 

Our patient also may have reacted to 
one of the additives in the commercially 
prepared ophthalmic drops, which pro- 
duce sensitization with chronic use in 
some patients.$ 


SUMMARY 


A 53-year-old woman, treated in the 
acute phase of Stevens-Johnson syn- 
drome, received one drop of proparacaine 
hydrocholoride 0.596 in each eye for topi- 
cal anesthesia. One hour later she devel- 
oped new bullae of the hands and feet. 
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NOTES, CASES AND INSTRUMENTS 


RAPID ACCESS 
FLUORESCEIN ANGIOGRAPHY 


LAWRENCE M. MERIN, B.A. 
Detroit, Michigan 


Image qualitv and processing speed 
are essential in fluorescein angiography. 
Kodak Tri-X and Plus-X films provide 
excellent image quality, but require from 
35 to 45 minutes for conventional pro- 
cessing.! Using high temperature solu- 
tions saves processing time, but regular 
film emulsions soften when heated. The 
combination of an instrumentation film 
with automatic processing techniques 
provides high quality angiograms for 
analysis within 90 seconds. 


MATERIAL AND METHODS 


I use Kodak Linagraph Shellburst Film 
2474 originally designed for missile 
tracking and photographing low-contrast 
objects in the sky. This film is a panchro- 
matic material with an exposure index of 
250. The emulsion is coated on a polves- 
ter (Estar) 4-ml thick base that is stable 
and tear-resistant. The film is specially 
hardened to withstand processing in the 
329.2? C range. Using the primary develop- 
er Kodak D-19, 125 lines per millimeter 
are resolved for high contrast subjects. 
The film is available in 35 mm x 200-ft 
rolls that may be reloaded into Snap-Cap 
reusable film cartridges. I use 42 expo- 
sures in each cassette to provide enough 
film for leader, trailer, and 36 frames of 
angiography. 

Rapid processing of this film is provid- 
ed by a Kodak RP X-omat M-6 X-ray 
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processing machine commonly u%ed in 
radiology departments. These devices ad- 
vance the film automatically through a 
series of heated processing solutions and 
then through a forced air dryer. 

I use Picker 3790 developing chemistry 
in the X-omat at 35.6° C; other solutions 
should yield similar results. A completely 
processed dry negative is ready for view- 
ing 90 seconds after the processing be- 
gins, 

The fihn leader is taped to a blank X-ray 
film that is inserted into the loading aper- 
ture of the X-omat; the film is then pulled 
into the machine automatically. The film 
is sensitive to X-ray safelights and replen- 
isher system indicator lights; the loading 
room must be in complete darkness. 


RESULTS 


Rapid access angiography provides 
more contrast than conventional films. 
The film base shows little fogging even 
after rapid development in heated solu- 
tions, which increases the contrast be- 
tween fluorescein-infused structures and 
the film background. Initially, I used a 
Spectrotech E4 exciter and a B5 barrier 
filter (Fig. 1). Similar excellent contrast 
can be obtained with Spectrotech E40/ 
B50 filters (Fig. 2). Wide-band gelatin 
filters increase the background density 
and reduce the contrast (Fig. 3). There is 
apparently no more graininess than with 
Plus-X film after forced development. 

Rapid access fluorescein angiography 
permits revision of angiography proce- 
dures so that therapy may be started im- 
mediately after viewing the rapid access 
films. When photocoagulation is planned, 
the rapid access film provides immediate 
indication of the patient's status. When 
retinopathy is suspected in multiple 
fields of the posterior pole, a 20-exposure 
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Fig. 1 (Merin). Old venous occlusion in a 69- 
year-old woman with moderate lens changes (Zeiss 
FF III, E4/B5 Spectrotech filters, flash 4). Good 
resolution of shunt vessels and capillaries can be 
achieved with these filters and the rapid access 
technique. 


roll may be exposed during the early 
phases of the dye transit and then exam- 
ined to indicate in which fields late phase 
photography should be done. 





Fig. 2 (Merin). Drug-related retinopathy in a 40- 
year-old man.. This maximum contrast is enhanced 
with E40/B50 Spectrotech filters and RP X-omat 
processed 2474 film. 
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Fig. 3 (Merin). Normal angiogram of a 32-year-old 
man. The increased background density mainly re- 
sults from the wide-band effects of Kodak Wratten 
47 exciter and 15 barrier filtration. 


The use of smaller processing machines 
with 2474 film could make fluorescein 
angiography feasible in the private office 
without a conventional photographic 
darkroom. A modified camera back would 
automatically advance the exposed strip 
of film into the processing unit, which 
could be an integral part of the fundus 
camera base. 


SUMMARY 


The time interval usually required for 
processing fluorescein angiography films 
has been dramatically shortened to 90 
seconds by using Kodak Linagraph Shell- 
burst Film 2474 processed in the auto- 
matic Kodak RP X-omat processing ma- 
chine, with attendant increases in image 
clarity and contrast. 
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NONFATAL METHAZOLAMIDE- 
INDUCED APLASTIC ANEMIA 


JOHN L. GANGITANO, M.D., 
STEPHEN H. FOSTER, M.D., 
AND RICHARD M. CONTRO, M.D. 


Sacramento, California 


Aplastic anemia is an uncommon, dev- 
astating, possible complication of treat- 
ment with carbonic anhydrase inhibi- 
tors. Of six reported cases of aplastic ane- 
mia caused by acetazolamide, five were 
fatal.1-4 Methazolamide has been report- 
ed to the National Registry of Drug- 
Induced Ocular Side Effects as a possible 
cause of three cases of agranulocytosis 
and one case of leukopenia (telephone 
conversation with F. T. Fraunfelder, 
March 9, 1978). There has been one re- 
ported case of fatal aplastic anemia sup- 
posedly caused by methazolamide.* 

We report herein a nonfatal case of 
aplastic anemia presumably secondary to 
treatment with methazolamide. 


CASE REPORT 


We saw an 83-year-old white man on a routine 
follow-up visit in the glaucoma clinic at the Sacra- 
mento Medical Center. The patient had been taking 
50 mg of methazolamide three times a day for three 
months. Just before he began receiving methazola- 
mide, for one month the patient had been taking 
acetazolamide, which was discontinued because he 
complained of nausea and dizziness. During the 
patient's visit to the clinic, he complained of epi- 
staxis and easv bruisability. After we consulted an 
internist, the patient was admitted to the Hematolo- 
gy Service at Sacramento Medical Center. Laborato- 
ry studies on admission revealed a platelet count of 
7,000 mm; a hemoglobin of 10 g/100 ml; a hemato- 
crit of 28%; normal red blood cells on peripheral 
smear; a white blood cell count of 1,900 mm, with 
53% granulocytes; a reticulocyte count of 0%; and a 
bone marrow aspirate showed 96% mononuclear 
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cells, absent erythroid precursors, and absent mega- 
karvocytes. A blood count done 11 months before 
admission had been normal. 

The patient had been taking digoxin for mild 
congestive heart failure for five years; hydrochloro- 
thiazide for mild hypertension for seven menths; 
and two short courses of chlorpheniramine for nasal 
congestion ten and five months before admission. 

A diagnosis of aplastic anemia was made. All 
medications were discontinued. The patient re- 
ceived platelet and red blood cell transfusions and 
was treated with oxymetholone. The patient is cur- 
rently receiving packed red blood cell transfusions 
every three weeks. Approximately four months after 
initiation of treatment, when the patient was report- 
ed as feeling well, he had a white blood cell count of 
4,200, with 58% granulocytes; a platelet count of 
30,000; a hemoglobin of 7.0 g/100 ml; and a hemato- 
crit of 21.5%. 


DISCUSSION 


Although the patient was taking several 
medications and an idiosyncratic reaction 
may have occurred, methazolamide was 
thought to be the cause of aplastic ane- 
mia. Acetazolamide, a related compound, 
may have been contributory to the dis- 
ease. The only reported survivor of pre- 
sumed carbonic anhydrase inhibitor mar- 
row suppression had taken acetazolamide 
for just one month and had granulocytop- 
enia only.5 The majority of the other cases 
of presumed carbonic anhydrase inhibi- 
tor-induced aplastic anemia had been 
taking the medication for approximately 
three months, as in this case. 

Digoxin has not been associated with 
aplastic anemia.® Thiazides have been as- 
sociated with thrombocytopenia and 
granulocytopenia, but not with complete 
aplasia.” Chlorpheniramine is listed as a 
possible cause of aplasia.8? In a case of 
pancytopenia with normal bone marrow, 
thrombocytopenia developed on read- 
ministration of chlorpheniramine, but the 
patient also had a viral illness and was 
receiving penicillin, both of which may 
have influenced his hematologic status.!? 
Because of a lack of sufficient documenta- 
tion of its role in aplastic anemia, chlor- 
pheniramine cannot be considered to bea 
proven cause of aplasia.!! 
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Sulfonamide-related drugs, including 
carbonic anhydrase inhibitors, are among 
the most common causes of aplas- 
tic anemia.® In one study, they were found 
to be the second most common cause 
of drug-induced aplastic anemia.!? Be- 
cause of the poor prognosis for carbon- 
ic anhydrase inhibitor-induced aplastic 
anemia, we recommend a complete blood 
cell count and platelet estimate for pa- 
tients three to four weeks after initi- 
ation of carbonic anhydrase inhibitor 
therapy. 


SUMMARY 


An 83-year-old man developed non- 
fatal aplastic anemia after taking metha- 
zolamide for three months. We made 
. a diagnosis of methazolamide-induced 
aplastic anemia, discontinued all medi- 
cation, gave the patient platelet and red 
blood cell transfusions, and treated him 
with oxymetholone. Approximately four 
months after initiation of treatment, the 
patient felt well, and he is currently re- 
ceiving packed red blood cell trans- 
fusions every three weeks. 
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PRICES, PATIENTS, AND DRUG 
SUBSTITUTION 

In view of the rising costs of prescrip- 
tion medicines and other health care ser- 
vices, many politicians, federal health 
planners, and consumer groups have 
sought programs or regulations to stabi- 
lize drug prices. These groups have tried 
to convince state legislators to repeal or 
amend antisubstitution laws, which pro- 
vide that when a physician writes a pre- 
scription for a brand-name drug, the 
pharmacist is required to fill the prescrip- 
tion with the specified company's prod- 
uct. 

These laws originated in the 1950s fol- 
lowing the development of many new 
prescription drugs that resulted in the 
phenomenal growth of the pharmaceuti- 
cal industry. During this immediate 
post-war period, there was widespread 
counterfeiting and mislabeling of pre- 
scription drugs, outright forgery of prod- 
ucts and packaging, and uncontrolled 
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substitution of medicines regardless of 
therapeutic equivalence. 

In 1952 California became the first state 
to pass antisubstitution legislation, and 
eventually, all the states followed suit. In 
the last few years, over half the states 
have repealed or amended these laws to 
permit at least some form of substitution. 
Other states have similar laws under con- 
sideration. The aim of these antisubstitu- 
tion law repeal movements is to allow the 
pharmacist, with the consumer’s consent, 
to substitute a less expensive generic 
equivalent drug when the physician has 
prescribed a more expensive brand-name 
product. 

Price is not the sole consideration in 
prescribing medication. Less expensive 
substitutes may not work the same way in 
the body as more expensive brand-name 
products, even though they have identical 
chemical structures. 

Studies in biopharmaceutics, an in- 


creasingly important branch of therapeu- 
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tics, try to determine the ability of a drug 
to reach the involved body cells in effec- 
tive concentration. 

The preparation of a drug for use may 
influence its distribution in the body, the 
eye, and the particular involved cells. 
Therefore, considerable attention must 
be paid to bioavailability and therapeutic 
equivalence. 

Groups opposing substitution argue 
that existing standards are not sufficient to 
guarantee that only quality products 
reach the consumer. 

The effects of antisubstitution law re- 
peal are now being evaluated in several 
states. Florida does not merely allow, but 
requires substitution unless the physician 
writes “medically necessary" on the pre- 
scription. The pharmacist is required by 
law to inform the patient when he substi- 
tutes and’ to tell the patient the exact 
amount of money saved. The patient has 
the right to refuse the substitute. Substi- 
tution appears to be making large inroads 
in Florida, a state that also has a negative 
and a positive formulary. 

The negative formulary lists those ge- 
neric substitutes that are not biologic or 
therapeutic equivalents, and the positive 
one lists acceptable substitutes. Saskatch- 
ewan, Canada, has had a freedom of sub- 
stitution law since 1971, and in one year, 
the reduction of average prescription 
prices was barely 3%. 

A substitution law that went into effect 
in Michigan in April 1975 caused initial 
dissatisfaction and confusion among phy- 
sicians and pharmacists. The doctors did 
not use the dispense as written provision, 
and the pharmacists hesitated to substi- 
tute without permission of the prescrib- 
ing physician. Also the pharmacist appar- 
ently needed an incentive to substitute 
because the profit margin on cheaper 
drugs is generally lower. 

Liability is another potential problem. 
The state of California, in amending the 
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antisubstitution law of May 1, 1976, stat- 
ed that the prescribing physician would 
not be liable for the substitution judg- 
ment of the pharmacist. In states where 
repeal of the antisubstitution law has oc- 
curred but substitution is not mandatory 
(most states), the pharmacist, aware of 
potential liability resulting from dispens- 
ing inefficacious cheaper generic equiva- 
lents, may play it safe and not substitute. 
However, a statutory exemption that 
would absolve the pharmacist from liabil- 
ity would not be in the best interest of the 
consumer who then might not be protect- 
ed from inferior generic drugs. 

Elsewhere in this issue are the results 
of a recent study of the retail cost of 
antiglaucoma drugs in two cities. Drugs 
cost more in New York than in St. Louis. 

New York has a substitution law and 
Missouri does not. However, generic sub- 
stitution was not significantly greater in 
New York. Actually, little generic substi- 
tution occurred in either city. The price 
range in each city varied greatly, and the 
price of a drug was influenced by the style 
and appearance of the buyer, the neigh- 
borhood, type of store, and type of ser- 
vices offered by the pharmacy. These fac- 
tors far outweighed the generic question 
in determining the cost of a prescription 
drug. Since 1970, 31 states (including the 
District of Columbia) have enacted legis- 
lation permitting some form of prescrip- 
tion drug substitution to reduce the cost 
of drugs to the consumer. 

These changes do not seem to have 
saved the consumer a significant quantity 
of money. They have increased the work 
load slightly for the physician who must 
now decide whether to protect his pre- 
scription by writing additional orders, for 
example, “do not substitute” (New Jersey, 
New York, Pennsylvania), “medically 
necessary (Florida), or “substitution 
prohibited” (Kentucky); for the pharma- 
cist who now may have to comply with 
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fellow pharmacists and keep records of 
all substitutions, and for lawyers, both 
those in the Congress and Senate from 
states where such laws are made and 
amended and those who deal with liabili- 
ty. 

IRVING H. LEOPOLD 


WELCOME: 
THE AMERICAN SOCIETY OF 
OPHTHALMIC REGISTERED 
NURSES 


The American Society of Ophthalmic 
Registered Nurses first met in Las Vegas 
October 7, 1976, in order to establish an 
organization dedicated to excellence in 
ophthalmic nursing. The founders be- 
lieved that such a society would further 
continuing education through study, dis- 
cussion, and exchange of information in 
the field. 

In 1977, the theme of the meeting was 
"Insight Into Eyesight." Ophthalmolo- 
gists spoke on a variety of topics: glauco- 
ma, ocular emergencies, anesthesias used 
in ophthalmic surgery, and indications for 
vitrectomy. Members of the group spoke 
of the care of microinstruments, and 
a panel discussed preoperative, intraoper- 
ative and postoperative care of the eye pa- 
tient. Approximately 100 ophthalmic 
nurses attended this second meeting. À. 
Edward Maumenee, M.D., was guest of 
honor at the annual luncheon meeting. 

The first officers are: president, Edna 
Ashy, Baylor University and Veterans Ad- 
ministration Hospital, Houston, Texas; 
vice-president, Marlene Croce, Wills Eye 
Institute, Philadelphia; and secretary- 
treasurer, Corene Peacock, Johns Hopkins 
Hospital, Wilmer Eye Institute, Balti- 
more, Maryland. 

The Society plans to meet at Kansas 
City Oct. 24 and 25, 1978, at the Ramada 
Central, during the American Academy of 
Ophthalmology meeting. Further infor- 
mation is available from Edna Ashy, 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


JULY, 197. 


R.N., President, American Society c 


Ophthalmic Registered Nurses, 27 
Bellefontaine, B-33, Houston, Texa 
77025. 





Letters to the Editor must be typed 
double-spaced on 81/2 x 11-inch bond 
paper, with 1!/2-inch margins on all four 
sides, and limited in length to two man- 
uscript pages. 











CORRESPONDENCE 


Metastatic Adenocarcinoma 


Editor: 


We read with interest the article, “Me 
astatic adenocarcinoma to the anteric 
uvea and increased carcinoembryonic ar 
tigen levels” (Am. J. Ophthalmol. 85:36: 
1978) by Gary Denslow and Richar 
Kielar, which described a patient wit 
chronic unilateral iridocyclitis, compl 
cated by secondary glaucoma, th: 
masked a metastatic cancer to the anteric 
uveal tract. The increased plasma carc 
noembryonic antigen level suggested th 
correct diagnosis. 

We have now had the opportunity 1 
study 35 patients with metastatic cance 
to the choroid (Table). In ten patients th 
site of the primary tumor was not locate 
on routine clinical and laboratory exam 
nation. On ocular examination, the pla: 
ma carcinoembryonic antigen level su; 
gested the correct diagnosis in 27 patient 
(77%). We have also noted that whe 
gamma glutamyl transpeptidase, a live 
enzyme, is screened carcinoembryoni 
antigen, with 9296 of patients with met: 
static cancer of the uvea have either a 
increased carcinoembryonic antigen « 
gamma glutamyl transpeptidase level 
whereas routine liver enzymes may L 
normal, as noted in the case presented b 
Drs. Denslow and Kielar. Of our ten p: 
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TABLE 


CARCINOEMBRYONIC ANTIGEN LEVELS IN PATIENTS WITH 
OCULAR METASTASES 


Primary No. of 
Site Patients 0-2.5 ng/ml 

Breast 20 25 
Lung 10 20 
Gastro- 4 25 

intestinal l 
Adenocarcinoma 2 - 

of unknown 

site 
All 35 29.9 


tients with occult primary neoplasms, all 
had both increased carcinoembryonic an- 
tigen and gamma glutamyl transpeptidase 
levels. 

As indicated in a previous study,! an in- 
creased level of these two enzymes may 
be helpful in the diagnosis of a metastatic 
uveal tumor from an occult primary site. 

JOSEPH B. MICHELSON, M.D. 
Davis, California 

NORMAN J. FELBERG, PH.D. 
JERRY A. SHIELDS, M.D. 
Philadelphia, Pennsylvania 
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BOOK REVIEWS 


The Pathogenesis of Nerve Damage in 
Glaucoma: Contributions of Fluores- 
cein Angiography. By George L. 
Spaeth. New York, Grune and Stratton, 
1977. Clothbound, 160 pages, table or 
contents, index, 64 black and white 


figures. $19:50 


In this monograph, the author reports 
the comparative results of.an extensive, 


Percentage of Patients with Carcinoembryonic Antigen Levels 


2.6-5.0 ng/ml 5.1-10.0 ng/ml 2 10.0 ng/ml 
15 20 40 
- 20 60 
- - 75 
» " 100 
5.7 17.1 54.3 


thorough study of fluorescein angiogra- 
phy in glaucoma patients and normal 
subjects. The book is particularly valu- 
able because of its many illustrations, the 
reports of illustrative individual cases; 
and its detailed bibliography. 

The author confirms that increased 
intraocular pressure-can cause fluorescein 
to proceed more slowly through the reti- 
na, choroid, and especially the optic disk. 
The abnormal circulation times relate to 
the level of pressure, and not to the pres- 
ence or absence of pressure-induced dam- 
age to the disk. The angiography did not 
reveal why damage occurs in some-peo- 
ple, but not in others with the pressure- 
induced circulatory changes. 

The second major finding is the occur- 
rence of areas of localized hypoperfusion 
in the disk in most cases of ordinary 
glaucoma and in all cases of low-tension 
glaucoma. From the point of view of 
understanding the pathogenesis of disk 
damage, this observation suggests three 
types of glaucoma: (1) hyperbaric glauco- 
ma, in which pressure produces damage 
without vascular involvement, and these 
are the cases without areas of disk hypo- 
perfusion despite an established visual 
field defect; (2) secondary ischemic glau- 
coma, in which the increased intraocular 
pressure produces vascular injury and is- 
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chemia with disk damage and field loss, 
and (3) primary ischemic glaucoma, in 
which vascular damage with cupping and 
field loss occurs without pressure (low- 
tension glaucoma). From the point of 
view of clinical usefulness, areas of hypo- 
perfusion were seen on rare occasions 
before a field defect was documented. In 
this case, either the angiography was 
more sensitive than field testing in detect- 
ing early disk damage, or the angio- 
graphic findings precede and predict the 
occurrence of damage. Either way, angi- 
ography has potential interest. However, 
not all cases develop angiographic abnor- 
malities before they develop field loss, 
and further work is needed to determine 
exactly the validity and usefulness of an- 
giography in detecting the earliest stages 
of glaucomatous damage. In contrast to 
possible usefulness in diagnosing early 
disk changes, there is no evident useful- 
ness of angiography in clearly established 
cases of glaucoma with field loss. The 
author implies that discovering areas of 
hypoperfusion may establish the diagno- 
sis of low-tension glaucoma in cases 
where there is no explanation for a field 
defect, but this is difficult to conclude 
without showing whether other types of 
optic nerve disease can have areas of 
hypoperfusion on the disk. 

The text contains interesting findings 
and is worthy of the attention of those 
interested in the details of glaucomatous 
optic nerve damage. 

DOUGLAS R. ANDERSON 


SYMPOSIA 


Physiological Aspects of Clinical Neurol- 
ogy. Edited by F. Clifford Rose. Ox- 
ford, England, Blackwell Scientific 
Publications, 1977. Clothbound, 343 
pages, table of contents, index, 9 tables, 
197 black and white figures. $41 
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KENNARD, C.: The development of binocular visual 
connections 


ARNOTT, E. J.: A physiological classification of 
nystagmus 


> LÀ 
SANDERS, M.D.: Disturbances of ocular movements 
in cerebellar disease ' 


DENNY-BROWN, D.: Spasm of visual fixation 


BENDER, MORRIS B.: Dysfunction in the visual 
perception of space and motion 


ETTLINGER, G.: Parietal cortex in visual orientation 


Ross RUSSELL, R. W.: Visual localization and vas- 
cular disease 


BAUMGARTNER, G.: Neuronal mechanisms of the 
migrainous visual aura 


RUSHTON, D. N., AND BRINDLEY, G. S.: Short- and 
long-term stability of cortical electrical phosphenes 


ECCLES, SIR JOHN: Cerebellar function in the con- 
trol of movement 


MARSDEN, C. D., MERTON, P. A., MORTON, H. B., 
HALLETT, M., ADAM, J., AND RUSHTON, D. N.: Dis- 
orders of movement in cerebellar disease in man 


GRANIT, R.: Reconsidering the "alpha-gamma" 
switch in cerebellar action 


WALSH, E. G.: Persistence of stretch reflexes fol- 
lowing cerebellar ablation--and a resonance theory 
of cerebellar function 


MATTHEWS, W. B.: Familial degeneration of the 
cerebellum 


RICHARDSON, J. C, REWCASTLE, N. B., AND 
DELEAN, J.: Hypoxic myoclonus: clinical and path- 
ological observations 


Bucy, P. C.: The pyramidal tract and the neural 
mechanism controlling voluntary movement 


RONDOT, P.: The 
Parkinsonian tremor 


pathophysiology of the 


MENSE, S., AND SCHMIDT, R. F.: Muscle pain: 
which receptors are responsible for the transmis- 
sion of noxious stimuli? 


MCNAUGHTON, F. L., AND FEINDEL, W. H.: The 
innervation of intracranial structures: a reappraisal 


DAMASIO, A., AND DAMASIO, H.: Studies in dichotic 
listening: contributions to neurophysiology 


AIRD, R. B.: Some observations of clinical interest 
on the pathophysiology of epilepsy 


SLOPER, J. C.: Axoplasmic transport and its 
neuropathological implications 


JULY, 1978 . 
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Eye Movements. Edited by Barbara A. 
Brooks and Frank J. Bajandas. New 
York, Plenum Publishing Company, 
1977. Hardcover, 223 pages, table of 
contents, foreward, references, index, 


67 black and white figures. $22.50 


COGAN, DAVID G.: Enigmas and hypotheses 
ZEE, DAVID S.: Disorders of eye-head coordination 


DxLL'Osso, Louis F., AND TROOST, B. Topp: The 
ocular motor system. Normal and clinical studies 


ROBINSON, D. A.: Is the cerebellum too old to learn? 
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MILES, F. A.: The primate flocculus and eye-head 
coordination 


COHEN, BERNARD; MATSUO, VICTOR; AND HAPHAN,. 
THEODORE: Optokinetic nystagmus and after- 
nystagmus. Characteristics and functional signifi- 
cance 


KELLER, EDWARD L.: The role of the brain-stem 
reticular formation in eye movement control 


HiGHSTEIN, STEPHEN M.: Abducens to medial rec- 
tus pathway in the MLF. A possible cellular basis 
for the syndrome of intemuclear ophthalmoplegia 


BAKER, ROBERT: The nucleus prepositus hypo- 
glossi 


SPARKS, DAVID L., AND POLLACK, JAY G.: The 
neural control of saccadic eye movements. The role 
of the superior colliculus 


ABSTRACT DEPARTMENT 


EDITED BY DAVID SHOCH, M.D. 


American Journal of 
Diseases of Children 


RETINOBLASTOMA AND SUBBAND DELE- 
TION OF CHROMOSOME 13. Yunis, J. J., 
and Ramsay, N. (Univ. of Minnesota 
Med. School, Minneapolis, Minn.). Am. 
J. Dis. Child. 132:161, 1978. 


Two patients with retinoblastoma and an 
interstitial deletion of the long arm of chro- 
mosome 13 were studied using G-banded 
metaphase and prophase chromosomes. One 
patient showed several congenital defects, de- 
velopmental retardation, and deletion of bands 
ql4 and q21. The second patient showed 
mild developmental delay, a few minor con- 
genital defects, and a loss of approximately 
half of band q14. On the basis of this study 
and nine others from the literature, it is now 
possible to tentatively.assign a predisposition 
to ‘retinoblastoma to deletion of a specific 
small region of chromosome 13. (2 figures, 17 
references—Authors' abstract 


Archives of Ophthalmology 


OCULAR TOXOPLASMOSIS IN THREE CON- 
'SECUTIVE SIBLINGS. Lou, P., Kazdan, J., 
‘and Basu, P. K. (Dept. Ophthalmol., 

Univ. of Toronto, Toronto, Ontario). 
Arch. Ophthalmol. 96:613, 1978. 


It is commonly believed that most retino- 
choroiditis seen in the general population is 
due to congenital toxoplasmosis. Further, 
since one attack is supposed to confer immu- 
nity, it seems unlikely that.more than one 
child in a family will develop congenital ocu- 
lar toxoplasmosis. This article reports such a 
lesion in three consecutive teenage siblings. 
Serologic findings. were. also positive. The 
mother was normal with normal humoral 
antibody levels and cell-mediated immunity. 
Therefore, one has to assume that either the 
original premise is wrong or that these three 
eases -are in fact all acquired. (3 figures, H 
references)—David Shoch 


CONGENITAL OCULAR TOXOPLASMOSIS. 
Stern, G. A., and Romano, P. E. (Univ. 


of California School of Med., San Fran- 
cisco, Calif.). Arch. Ophthalmol. 96: 
615, 1978. 


In two siblings, the authors saw bilateral 
macular lesions that were consistent with the 
diagnosis of congenital toxoplasmosis. Al- 
though the congenital nature of this type of 
infection cannot be proven conclusively, there 
is considerable evidence that the lesions in 
these two young patients were scars from 
congenital toxoplasmic retinochoroiditis. This 
report and the article abstracted above appear 
to be the first cases of congenital ocular toxo- 
plasmosis in siblings reported. 2 MEDION 11 
references)—David Shoch 


INCREASED CORNEAL THICKNESS SIMU- 
LATING ELEVATED IN TRAOCULAR PRES- 
SURE. Johnson, M., Kass, M. A., Moses, 
R. A., and Grodzki, W. J. (Dept. Oph- 
thalmol., Washington Univ., St. Louis, 
Mo.). Arch. Ophthalmol. 96:664, 1978. 


A 17-year-old girl had intraocular pressure 
readings of 30 to 40 mm Hg in both eyes, with 
normal visual fields and. optic nerve heads. 
Medical treatment was unsuccessful in lower- 
ing the intraocular pressure measurements 
substantially. The central corneal thickness 
was 0.90 mm in each eye in the absence of 
corneal edema. Cannulation of the left anterior 
chamber revealed an intraocular pressure of 11 
mm Hg, while the Perkins’ and Schiøtz’ to- 
nometers gave readings of 35 and 34 mm Hg, 
respectively. Previously, elevated tonometry 
readings had been obtained by Goldmann's, 
Perkins’, Schigtz’, MacKay and Marg's, pneu- 
matic tonometer and air puff tonometer. This 
suggested that measurement of central corneal 
thickness be: performed in cases in which 
intraocular pressure recordings do not corre- 
spond to other clinical findings. (1 figure, 6 
references)—Authors' abstract 


Archives of Surgery 
ASYMPTOMATIC EYEBROW MASS. Mosely; 
L. H., Fischer, D. S., and Polayes, I. M. 
(Yale Univ. School of Med., New Ha- 
ven, Conn.). Arch. Surg. 113:303, 1978. 
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A 60-year-old woman had a solitary mass in 
her left eyebrow that was first thought to be a 
dermoid cyst and following excision and his- 
tological examination was found to be a local- 
ized, malignant, non-Hodgkin’s lymphoma of 
the mixed lymphocytic and histiocytic type. 
Subsequent lymphangiography after exci- 
sional biopsy of the left eyebrow mass demon- 
strated extensive para-aortic and inguinal 
lymph node involvement. (3 figures, 10 
references)—Authors’ abstract 


British Journal of 
Ophthalmology 


PANRETINAL PHOTOCOAGULATION IN 
CENTRAL RETINAL VEIN OCCLUSION: A 
RANDOMIZED CONTROLLED CLINICAL 
STUDY. Laatikainen, L., Kohner, E.M., 
Khoury, D., and Blach, R. K. (Retinal 
Diagnostic Unit, Moorfields Eye Hosp., 
London). Br. J. Ophthalmol. 61:741, 
1977. ' 


The criteria for inclusion in this study were: 
(1) recent onset of central retinal vein occlu- 
sion (CRVO) in one eye, (2) visual acuity of 
6/24 (20/80) or less, (3) no signs of neovascular 
glaucoma, and (4) consent to randomization. 
Forty-eight patients meeting these criteria 
were observed without treatment directed at 
the CRVO until three months from its estimat- 
ed time of onset had elapsed, and then ran- 
domly divided into a treatment and a control 
group. The treatment consisted of about 400 
burns of 4.5 degree spot size with the 
O'Malley Log II xenon are photocoagulator, 
distributed evenly over the retinal area outside 
the temporal vascular arcade. Forty-three pa- 
tients could be followed for at least one year 
from the time of entry into the trial. In the 
analysis of the results the distinction was 
made between two types of CRVO: an ische- 
mic type characterized by extensive capillary 
closure revealed by the initial fluorescein 
angiogram, and a hyperpermeability type in 
which macular edema with profuse dye leak- 
age dominated the angiographic picture. In 
the latter type the treatment had no demonstra- 
ble effect on the visual status of the eyenor on 
the neovascularization process and its conse- 
‘quences. In the treated patients with CRVO of 
the ischemic type neovascularization either 
regressed or remained stationary during the 
period of observation, without beneficial ef- 
fect on central vision. Some peripheral vision 


may have been saved by the prevention of 
neovascular glaucoma. The authors conclude 
that panretinal photocoagulation should only 
be used in the ischemic type, and there only 
with the hope of preventing complications. (16 
figures, 3 tables, 12 references)—Peter C. 
Kronfeld 


ANTERIOR SEGMENT SURGERY EARLY 
AFTER CORNEAL WOUND REPAIR. Maul, 
E., and Muga, R. (Depts. Ophthalmol, 
Dr. Alejandro del Rio General Emer- 
gency Hosp. of Metropolitan Santiago 
and Universidad Calolica Med. School, 
Santiago, Chile). Br. J. Ophthalmol. 
61:782, 1977. 


After perforating injuries involving cornea 
and lens, complications due to swelling of the 
lens not infrequently occur just hours or a few 
days after primary surgical repair of the corne- 
al wound. A series of 14 cases is reported to 
demonstrate that lens extractions by an 
aspiration-irrigation procedure through two 
small limbic keratome incisions can be per- 
formed as early as 24 hours after the first 
operation without disturbance of the healing 
process in the cornea or its ultimate clarity. (1 
table, 6 references)—Peter C. Kronfeld 


Laboratory Investigation 


THE EFFECTS OF LEUKOCYTE DEPLE- 
TION ON CORNEAL NEOVASCULARI- 
ZATION. Sholley, M. M., Gimbrone, M. 
A., Jr., and Cotran, R. S. (Dept. Patholo- 
gy, Peter Bent Brigham Hosp., Boston, 
Mass.). Lab. Invest. 38:32, 1978. 


The role of leukocytic infiltration in the 
initiation and maintenance of corneal 
neovascularization was studied in rats. Vascu- 
lar ingrowth was induced by central cauteriza- 
tion of the cornea with silver nitrate and 
assessed after intraarterial perfusion of colloi- 
dal carbon. In normal rats, the mean vascular 
length was 0.33 mm at three days and 0.63 mm 
at four days. Whole-body x-irradiation with 
800 rads depressed peripheral blood leukocyte 
counts to one percent of normal, prevented 
infiltration of monocytes, and reduced infiltra- 
tion of neutrophils, but did not alter the neo- 
vascular response at four days. Combined 
treatment with radiation (800 rads) and re- 
peated injections of antineutrophil serum 
reduced peripheral leukocyte counts to nearly 
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zero and eliminated infiltration of both mono- 
cytes and neutrophils. Despite the absence of 
leukocytes, neovasularization occurred in all 
corneas. However, the mean vascular length 
was reduced to 67% of control at three days 
and to 33% at four days. The results indicate 
that vascular growth can be initiated in the ab- 
sence of leukocytic infiltration. The reduced 
neovascularization in totally leukopenic ani- 
mals might be due to either the ability of 
neutrophils to facilitate or augment vascular 
growth or the nonspecific effects of treatment 
with radiation and antineutrophil serum. (8 
figures, 5 tables, 36 references)—Authors' ab- 
Stract. 


Mayo Clinic Proceedings 
VISUAL PROGNOSIS OF OPTIC NERVE 
SHEATH MENINGIOMAS PRODUCING 
SHUNT VESSELS ON THE OPTIC DISK. 
Hollenhorst, R. W., Jr., Hollenhorst, R. 
W., Sr., and MacCarty, C. S. (Univ. of 
Minnesota Med. School, Minneapolis, 
Minn.). Mayo Clin. Proc. 53:84, 1978. 


Nine patients - seven women and two men - 
had meningiomas of the optic nerve sheath. 
The defect was bilateral in two, in the right 
eye in six, and in the left eye in one. Most had 
edema of the disk, and all had progressive loss 
of vision in the affected eye owing to optic 
nerve atrophy: In ten of the 11 affected eyes, 
opticociliary shunt veins developed on the 
optic disk. Exophthalmos was mild and did 
not measure more than 3 mm in any patient. 
Ocular movement was mildly impaired in 
three patients. Indentation and flattening of 
the posterior pole of the eye were documented 
in five eyes. Nine of the 11 eyes progressed to 
blindness; one was worse after operation, and 
the outcome of the 11th is unknown because 
the patient was lost to follow-up. Surgical 
treatment has not been effective in these cases 
or in those reported in the literature. (10 fig- 
ures, 22 references)—Authors’ abstract 


. Transactions of 
the American Academy of 
Ophthalmology and 
Otolaryngology 
THE DISK AND THE FIELD IN GLAUCOMA. 
Drance, S. M. (Dept. Ophthalmol., 
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Univ. of British Columbia, Vancouver, 


British Columbia). Trans. Am. Acad. 


Ophthalmol. Otolaryngol. 85:209, 1978. 


In the majority of patients who deyelop 
glaucomatous damage, early abnormalities of 
the disk probably precede disturbances in the 
visual field. An observed change in the archi- 
tecture or color, or both, of the optic nerve 
head is certainly a reliable sign of acquired 
damage. The disk in advanced glaucoma is no 
longer capable of showing subtle changes of 
deterioration, and plotting of the field be- 
comes a more reliable sign of progression of 
the disease. Asymmetry of the neuroretinal rim 
of the two optic nerves occurs rarely in the 
normal population. When associated with ele- 
vated intraocular pressure it should constitute 
strong evidence of acquired tissue change. 
There are 1596 of cases, already with visual 
field defects, who cannot be reliably identified 
from the appearance of the disk. In such 
patients we are unable to recognize the appro- 
priate features associated with these field de- 
fects, or alternately, functional loss precedes 
reliably recognizable disk change in them. In 
the majority of glaucomatous eyes, the appear- 
ance of the optic nerve head and the appear- 
ance of the visual field correlate well. Any lack 
of correlation between the appearance of the 
disk and visual field defect should redouble 
the search for alternative pathology to account 
for nerve fiber bundle damage. (16 
references)—Author's abstract 


THE SPECTRUM OF CHANDLER’S SYN- 
DROME: AN OFTEN OVERLOOKED 
CAUSE OF UNILATERAL GLAUCOMA. 
Lichter, P. R. (Dept. Ophthalmol., 
Univ. Hosp., Ann Arbor, Mich.). Trans. 
Am. Acad. Ophthalmol. Otolaryngol. 
85:245, 1978. 


Eleven cases of unilateral glaucoma are 
summarized. The typical presentations of 
these cases are: (1) unilateral; (2) middle-aged 
women; (3) blurred vision; (4) corneal endo- 
thelial guttae (unilateral); (5) corneal edema; 
(6) stromal] iris atrophy; (7) pupil abnormality; 
(8) peripheral anterior synechiae; (9) elevated 
intraocular pressure; and (10) if previously 
diagnosed, the diagnosis is likely incorrect. 
Variations in these may occur. The disease can 
occur in men. Some patients may have nodular 
iris nevi. All of them represent the spectrum of 
Chandler’s syndrome. Accurate diagnosis is 
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important particularly in view of the optimistic 
prognostic implications for the fellow eye. (6 
figures, 8 references)—Author's abstract 


LONG*TERM EXPERIENCE WITH TIMOLOL 
OPHTHALMIC SOLUTION IN PATIENTS 
WITH OPEN-ANGLE GLAUCOMA. Boger, 
W. P., III, Puliafito, C. A., Steinert, R. 
F., -and Langston, D. P. (Children's 
Hosp. Med. Ctr., Boston, Mass.). Trans. 
Am. Acad. Ophthalmol. Otolaryngol. 
85:959, 1978. 


Thirty-seven glaucoma patients used timo- 
lol ophthalmic solutions for one to 18 months. 
Of the 37 patients, 31 used timolol for three 
months or longer and seven used timolol for 
over one year. Timolol produced sustained 
reductions in intraocular pressure with contin- 
uous administration and did not induce mio- 
sis, accommodative spasm, or other annoying 
side effects. Systemic absorption produced a 
mild slowing of resting pulse rate. In some 
patients, timolol's ocular hypotensive effects 
are additive to miotics and carbonic anhydrase 
inhibitors. (3 tables, 22 references)—Authors’ 
abstract 


THE PATHOGENESIS OF GLAUCOMA IN 
STURGE-WEBER SYNDROME. Phelps, C. 
D. (Dept. Ophthalmol., Univ. of Iowa 
Hosp., Iowa City, Ia.). Trans. Am. Acad. 
Ophthalmol. Otolaryngol. 85:276, 1978. 


Of 21 patients with Sturge-Weber disease, 
16 had glaucoma. In three of the 16 the glauco- 
ma was bilateral. Episcleral hemangiomas 
were visible in all glaucomatous eyes. In gen- 
eral, the more extensive the hemangioma, the 
more severe was the glaucoma, During gonios- 
copy, blood could easily be made to reflux into 
Schlemm’s canal of glaucomatous eyes. Often 
the canal separated into multiple fine chan- 
nels. Episcleral venous pressure was high in 
all glaucomatous eyes. These observations 
suggest that glaucoma in Sturge-Weber syn- 
drome is caused by elevated episcleral venous 
pressure. Most likely, veins draining aqueous 
from the canal of Schlemm are part of an 
intrascleral or episcleral hemangioma. The 
canal of Schlemm itself may be part of the 
hemangioma. Arteriovenous shunts in the he- 
mangioma raise episcleral venous pressure, 
which in turn elevate intraocular pressure. (4 
figures, 3 tables, 18 references)—Author’s ab- 
stract 
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ARGON LASER IRIDOTOMY IN THE TREAT- 
MENT OF PATIENTS WITH PRIMARY 
ANGLE-CLOSURE OR PUPILLARY BLOCK 
GLAUCOMA: A CLINICOPATHOLOGIC 
STUDY. Schwartz, L. W., Rodrigues, M. 
M., Spaeth, G. L., Streeten, B., and 
Douglas, C. (Wills Eye Hosp., Philadel- 
phia, Pa.). Trans. Am. Acad. Ophthal- 
mol, Otolaryngol. 85:294, 1978. 


The success rate in a series of 64 patients 
with primary angle-closure glaucoma, treated 
with pulsed argon laser, was 75%. Blue eyes 
were slightly more difficult to penetrate. Suc- 
cess was almost 100% in those with pupillary 
block. The least successful group was patients 
with primary angle-closure glaucoma (58%). 
However, 80% penetrations were noted in the 
narrow-angle group. A histopathologic study 
including light, scanning, and transmission 
electron microscopy was performed on previ- 
ously lasered iris tissue 12 hours to five 
months post-laser treatment. Edema, necrosis, 
pigment dispersion, and stromal disruption 
were noted early, while stromal atrophy and 
scarring were present by five months. Compli- 
cations of laser iridotomy include corneal 
burns, pupil distortion, iritis, marked pigment 
dispersion, sudden rise in intraocular pres- 
sure, and retinal burns. A longer follow-up 
period is required before it can be stated that 
laser peripheral iridectomy is more advanta- 
geous than surgical peripheral iridectomy. 
However, the laser’s simplicity and ease of 
administration appear to warrant its continued 
use at this time. (14 figures, 3 tables, 16 
references)—Authors’ abstract 


Transactions of the 
Ophthalmological Societies 
of the United Kingdom 


TRAMPOLINES AND TRIANGLES. THE 
SURGICAL PATHOLOGY OF THE VITRE- 
ous. McLeon, D., and Leaver, P. K. 
(Moorfields Eye Hosp, London). 
Trans. Ophthalmol. Soc. U. K. 97:225, 
1977. 

The vitreous cavity may be invaded by cells 
penetrating through dehiscences in the inner 
limiting lamina of the retina, and exaggerated 


vitreo-retinal adhesions may also develop at 
such sites. The vitreous often separates from 
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the inner limiting lamina except at these 
anomalous adhesions, and retinal traction thus 
results from excessive movement of the other- 
wise detached gel; traction on the retina may 
also follow proliferation and contraction of 
invading cells on the retinal surface, along the 
posterior hyaloid interface, or traversing the 
gel. Traction complications are liable to occur 
at sites of vitreo-retinal adhesion during surgi- 
cal removal of opaque gel, while division of 
transgel strands and epiretinal or posterior 
hyaloid membranes may be necessary in order 
to relieve retinal traction. (8 figures, 20 
references)—Authors' abstract 


RATIONALE AND TECHNIQUES OF 
CLOSED VITRECTOMY. Leaver, P. K., 
and McLeod, D. (Moorfields Eye 
Hosp., London). Trans. Ophthalmol. 
Soc. U. K. 97:242, 1977. 


The three indications for vitrectomy are 
opacity causing severe visual deficit, vitreo- 
retinal traction causing or threatening retinal 
detachment, and displacement of the vitreous 
from its normal position. The types of pathol- 
ogy which cause opacity and/or traction and 
which are amenable to treatment by closed 
vitrectomy are lens changes or lens/iris rem- 
nants, opaque vitreous gel, ochre membranes, 
transgel traction bands, posterior hyaloid mem- 
branes, and epiretinal membranes. Closed 
vitrectomy has superseded the open sky 
method because the integrity of the cornea is 
preserved, the crystalline lens can be pre- 
served, the intraocular pressure can be regulat- 
ed, and the visualization and access to the 
posterior segment are good. (8 figures)— 
Authors' abstract 


EFFECT OF INTRAOCULAR LENSES ON 
THE CORNEAL ENDOTHELIUM. Kauf- 
man, H. E. and Katz, J. I. (Dept. 
Ophthalmol., Univ. of Florida, Gaines- 
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ville, Fla). Trans. Ophthalmol. Soc. 
U. K. 97:265, 1977. 


Methacrylate surfaces adhere to corneal en- 
dothelial cell membranes and appear to tear 
off the cell membranes as they separate. This 
adhesion appears to cause much of the mas- 
sive cell damage seen at the time of intraocular 
Jens insertion even in the hands of several 
groups of very experienced implant surgeons. 
The damage appears correlated with the inci- 
dence of endothelial touch, and may be avoid- 
able both by avoiding contact, even for a brief 
period, between the endothelium and the 
intraocular lens during insertion, and by in- 
creasing the safety of such lenses through a 
hydrophilic protective coating which would 
give a surface similar to human lens epitheli- 
um or soft contact lens material which does 
not damage the endothelium. It is possible 
that similar damage also plays a role in caus- 
ing abdominal adhesions through contact with 
rubber gloves, as well as venous thromboses 
and urethral strictures. (2 figures, 7 
references)—Authors’ abstract . 


PREVENTION OF POSTOPERATIVE OCU- 
LAR HYPERTENSION BY PROSTAGLAN- 
DIN INHIBITORS. Rich, W. J. (West of 
England Eye Infirmary, Exeter, En- 
gland). Trans. Ophthalmol. Soc. U. K. 
97:268, 1977. 


The pneumatonometer of Langham was 
used to monitor intraocular pressure in the 
operating theater and in the early postopera- 
tive period after cataract surgery. Both indo- 
methacin and aspirin were shown to produce a 
significant reduction in the acute ocular 
hypertension which can be expected to follow 
six hours after routine cataract surgery. It is 
suggested that the inhibition of prostaglandin 
synthesis by these drugs is probably responsi- 
ble for this effect. (1 figure, 3 tables, 16 
references)—Author’s abstract 
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XII PAN AMERICAN CONGRESS OF 
OPHTHALMOLOGY 


The Department of Ophthalmology, Bascom 
Palmer Eye Institute, University School of Medi- 
cine, will sponsor the XII Pan American Congress of 
Ophthalmology, "Clinical Application of Recent 
Advances in Ophthalmic Research,” at the Fon- 
tainebleau Hotel, Miami Beach, Florida, Feb. 25- 
March 2, 1979. Registration fees are $200 for mem- 
bers ($240 for nonmembers) and $110 for each 
accompanying person. For further information, 
write XII Pan American Congress of Ophthalmolo- 
gy, P. O. Box 610326, Miami, FL 33161. 


EIGHTH CAMBRIDGE 
OPHTHALMOLOGICAL SYMPOSIUM 


The Eighth Cambridge Ophthalmological Sym- 
posium, “Destructive Diseases of the Cornea,” will 
be held Sept. 7 and 8, 1978, at St. John's College, 
Cambridge, England. For applications and further 
information, write Secretary, Postgraduate Medical 
Centre, Addenbrooke's Hospital, Hills Road, Cam- 
bridge, England. 


UNIVERSITY OF CALIFORNIA, IRVINE: 
CORNEA AND EXTERNAL DISEASES 


PROGRAM 

The Memorial Hospital Medical Center of Long 
Beach, University of California, Irvine, Center for 
Health Education, will hold a program, “Cornea 
and External Diseases," at the Center for Health 
Education, Long Beach, Nov. 8 and 9, 1978. For 
further information, write Program Coordinator, 
Center for Health Education, 2801 Atlantic Ave., 
Long Beach, CA 90801. 


NEW YORK MEDICAL COLLEGE: 
SEMI-ANNUAL OCULOPLASTIC 
SURGICAL DISSECTION COURSE 


The New York Medical College Westchester 
County Medical Center will sponsor a semi-annual 
oculoplastic surgical dissection course in New York, 
New York, Nov. 1-4, 1978. For further information, 
write Mrs. P. Tamkin, c/o P. Guibor, M.D., 630 Park 
Ave., New York, NY 10021; telephone (212) 734- 
1010. 


MIDWEST GLAUCOMA MEETING AND 
ASBURY LECTURE 


The University of Cincinnati Department of 
Ophthalmology and Alumni Association and Cin- 
cinnati Society of Ophthalmologists and CONMED 
are cosponsoring the Midwest Glaucoma Meeting 
and Asbury Lecture at the Netherland Hilton Hotel, 
Cincinnati, Ohio, Nov. 9-11, 1978. For further infor- 
mation, call CONMED (513) 872-5486. 


INTERNATIONAL SOCIETY FOR 
CLINICAL ELECTROPHYSIOLOGY OF 
VISION: 17TH SYMPOSIUM 


The International Society for Clinical Electro- 
physiology of Vision will hold its 17th Symposium, 
"Visual Electrodiagnosis in Systemic Diseases," 
and "Visual Electrophysiology and Localized Reti- 
nal Stimulation," in Schloss Reinhardsbrunn, 
Friedrichroda, German Democratic Republic, June 
5-10, 1979. The official language of the symposium 
is English. For further information, write Professor 
Dr. E. Schméger, Augenklinik der Medizinische 
Akademie, Nordhüuserstrasse 74, 50 Erfurt, G. D. R. 


EDWARD S. HARKNESS EYE INSTITUTE: 
NINTH ANNUAL COURSE 


The Edward S. Harkness Eye Institute will pre- 
sent its 9th Annual Course, "Advances in Ocular 
Therapeutics" Nov. 16 and 17, 1978. For further 
information, write B. Dobli Srinivasan, M.D., 
Course Director, Columbia University College of 
Physicians and Surgeons, Department of Ophthal- 
mology, 635 W. 165th St., New York, NY 10032. 


PENNSYLVANIA ACADEMY OF 
OPHTHALMOLOGY AND 
OTOLARYNGOLOGY: NEW OFFICERS 


The Pennsylvania Academy of Ophthalmology 
and Otolaryngology announced the following ofh- 
cers for 1978: William C. Frayer, president; Eugene 
B. Rex, president-elect; James L. Curtis, first vice- 
president; Max L. Ronis, second vice-president; 
George J. Gerneth, third vice-president; Donald B. 
Kamerer, secretary; Donald T. Burns, secretary for 
instruction. 
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NATIONAL ADVISORY EYE COUNCIL: 
NEW MEMBERS 


Donald S. Fredrickson, director of the National 
Institutes of Health announced the following new 
members to serve on the National Advisory Eye 
Council, the principal consultative body to the Na- 
tional Eye Institute: Kenneth T. Brown, San Fran- 
cisco; Thomas D. Duane, Philadelphia, and Edward 
W. D. Norton, Miami. They will advise the director 
of the National Eye Institute, Carl Kupfer, on the 
awarding of grants for research and research train- 
ing related to disorders of the eye and visual system, 
and provide guidance on program policy, planning, 
and development. 
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PERSONALS 
PAUL A. Cox 


Paul A. Cox was awarded the Distinguished Serv- - 
ice Award by the Pennsylvania Academy of Oph- 
thalmology and Otolaryngology May 19, 1978. Dr. 
Cox was cited for his extensive service in the fields 
of ophthalmology and otolaryngology. 


WILLIAM F. RAUB 


William F. Raub has been named to serve as 
acting associate director for extramural research and 
training of the National Institutes of Health. He will 


' serve as principal assitant and advisor to Donald S. 


Fredrickson, the director. 


New Research Grants Awarded by the National Eye Institute 


January 1, 1978-March 31, 1978 
RESEARCH PROJECT GRANTS 


PRINCIPAL INVESTIGATOR 
Daniel M. Albert 


INSTITUTION 


Massachusetts Eye and 
Ear Infirmary 

Boston, Massachusetts 

Massachusetts General Adelbert Ames, III 
Hospital 

Boston, Massachusetts 

Colorado State University Parviz Azari 

Fort Collins, Colorado 


Medical College of 


Pennsylvania 


Nancy E. Berman 


Emory University Joseph C. Besharse 
School of Medicine 
Atlanta, Georgia 
University of London Alan C. Bird 
London, United Kingdom 
University of California Robert R. Birge 
Riverside, California 


Montefiore Hospital and 
Medical Center 
New York, New York 


Swedish Hospital 
Medical Center 
Seattle; Washington 
Columbia University D. Jackson Coleman 

New York, New York 
University of California Frederick Crescitelli 
Los Angeles, California 


Margaret S. Burns-Bellhorn 


John W. Chandler, Jr. 


COSTS 
TITLE OF PROJECT AWARDED 

A feline model of $ 66,506 
ocular melanoma . 

Energy metabolism and 62,398 
function in retina 

Intermolecular cross- 46,167 
links in lens 

Experimental analysis of 78,322 
strabismus 

Studies on disk renewal in 67,754 
retina visual cells 

Disciform macular disease: 15,000 
controlled treatment trial 

Spectroscopy and photophysics 42,665 
of visual chromophores 

Ion localization in eye 61,394 
physiology: new techniques 

Immunopathology and therapy 63,367 
of corneal disease 

Therapeutic ultrasound in 50,969 
ophthalmology 

Properties of visual pigments 35,633 


from selected vertebrates 


VOL. 86, NO. 1 


INSTITUTION 


Harvard University 
Cambridge, Massachusetts 


University of Rochester 
Rochester, New York 


California Institute of 
Technology 
Pasadena, California 


University of Oregon 
Eugene, Oregon 


Washington University 
University City, Missouri 


Rhode Island College 
Providence, Rhode Island 


Harvard University 
Boston, Massachusetts 


Washington University 
University City, Missouri 


Ohio State University 
Columbus, Ohio 


Eye Research Institute 
of Retina Foundation 
Boston, Massachusetts 


Medical College of 
Georgia 
Augusta, Georgia 


Eye Research Institute 
of Retina Foundation 
Boston, Massachusetts 


University of California 
San Francisco, California 


University of Texas 
Galveston, Texas 


Rensselaer Polytechnic 
Institute 
Troy, New York 


New York University 
New York, New York 


Boston Biomedical 
Research Institute 
Boston, Massachusetts 


University of California 
Davis, California 
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PRINCIPAL INVESTIGATOR 


John E. Dowling 


Robert C. Emerson 


Derek H. Fender 


Russell Fernald 


James A. Ferrrendelli 


Neil I. Gonslaves 


Daniel A. Goodenough 


William M. Hart, Jr. 


Richard M. Hill 


Frank J. Holly 


David S. Hull 


Erwin Hultsch 


Regis B. Kelly 


Arthur Koblasz 


Jane F. Koretz 


David L. Krohn 


Sherwin S. Lehrer 


Alan D. MacMillan 


TITLE OF PROJECT 


Physiology of photoreceptors 
of the mudpuppy retina 


Research symposium: 
visual deprivation 


Children's development of 
of reading strategies 
Neural basís of visual pattern 


recognition in fish 


Biochemistry and pharmacology 
of the retina 


Eye and lens development 
in the anophthalmic mouse 


Lens metabolic cooperation, 
GAP junctions & cataract 


Automated digital processing 
of the human visual field 


The corneal environment 


Investigation of tear film 
physiology 


Drugs, pathologic conditions 
and cornea endothelium 


Chemistry and morphology of 
vitreous regeneration 


Proteins of the mammalian 
visual system 


Nonlinear analysis of the 
human electroretinogram 


À computer model for lens 
accomodation 


Transcorneal flux enhancement 
of pilocarpine 


Intraocular muscle-biochemical 
studies 


Familial dystrophic and 
dysplastic eye diseases of 
dogs 
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COSTS 
AWARDED 
$49,588 
7,200 


90,465 


86,418 


80,297 


43,855 


45,875 


138,728 


20,222 


116,561 


23,468 


94,758 


62,526 


9,990 


16,604 


98,715 


* 38,519 


12,839 
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INSTITUTION PRINCIPAL INVESTIGATOR TITLE OF PROJECT _ AWARDED 

University of Florida Thomas H. Maren New approaches to glaucoma $133,907 

Gainesville, Florida and lens pharmacology 

University of Texas John M. Martinez, III Colorimetric analysis of $2,816 

Dallas, Texas glaucoma 

Stanford University James P. Mc Culley Meibomian keratoconjunctivitis 85,672 

Stanford, California 

State University of New York Robert F. Miller Cell communication in the 95,480 

Buffalo, New York vertebrate retina 

University of California Sheldon S. Miller Homeostatic ability of the 79,985 

Berkeley, California retinal pigment epithelium 

Estelline Community Hospital Donald S. Mincklep Morphology of monkey optic 92,684 

Estelline, South Dakota nerve 

University of British Robert S. Molday A study of retinal photo- 30,000 
Columbia receptor membrane proteins 

Vancouver, Canada 

University of California S. Mauricio Montal Rhodopsin in bilayer membranes 135,871 

La Jolla, California and visual excitation 

University of Michigan Richard G. Northcutt Anatomical and behavioral 53,449 

Ann Arbor, Michigan organization 

University of California William H. Okamura Studies on the retinoids 17,460 

Riverside, California and vinyl allene chemistry 

State University New York William G. Owen Signal transfer between 86,998 

Stony Brook, New York receptors and bipolar cells 

Mount Sinai School of Tauba Pasik Maturation of monkey and basal 80,744 
Medicine ganglia systems 

New York, New York 

Rockefeller University Barry W. Peterson Properties of premotor neurons 64,323 

New York, New York in gaze control system 

Wayne State University Howard Rothstein Hormonal control of lens 116,224 

Detroit, Michigan growth 

University of Southern Stephen J. Ryan Pars plana vitrectomy in 124,998 - 
California penetrating ocular trauma 

Los Angeles, California 

University of Chicago Eric A. Schwartz Development of photo- 88,892 

Chicago, Illinois receptors in a vertebrate eye 

Chicago State University Warren V. Sherman Light response of the purple 55,999 

Chicago, Illinois membrane of H. halobium 

New York University Irwin M. Siegel Electrical analysis of 133,635 

New York, New York receptor in retinal dystrophy 

Northeastern University Alexander A. Skavenski Eye movement and mechanisms of 55,239 

Boston, Massachusetts visual localization 

University of Washington Charles E. Stirling Retinal transport mechanisms 36,274 


Seattle, Washington 


VOL. 86, NO. 1 


INSTITUTION 


Stanford University 
Stanford, California 


Univer8ity of Illinois 
Medical Center 
Chicago, Illinois 


Johns Hopkins University - 
Baltimore, Maryland 


Massachusetts Institute of 
Technology 
Cambridge, Massachusetts 


Kirksville College of 
Osteopathic Medicine 
Kirksville, Missouri 


St. Marianna University 
Kawasaki, Japan 


University of Maryland 
Baltimore, Maryland 


University of California 
Davis, California 


Florida State University 
Tallahassee, Florida 


University of California 
Los Angeles, California 


NEWS ITEMS 


PRINCIPAL INVESTIGATOR 


Lubert Stryer 


Joel Sugar 


Tung-Tien Sun 


Toyoichi Tanaka 


Lex C. Towns 


June-Ichi Toyoda 


Shambhu D. Varma 


George O. Waring, III 


Theodore P. Williams 


Richard W. Young 


TITLE OF PROJECT 


Time-resolved resonance raman 
studies of vision 


Trigger mechanisms of recurrent 
herpes keratitis 


Studies of corneal epithelial 
differentiation 
Quantitative characterization 


of lens opacities 


Anatomical interconnections 
of rabbit visual system 


Ionic basis of retinal cell 
potential 


Aldose reductase in ocular 
pathology 


Animal models of corneal 
dystrophies and degenerations 


Damaging effects of visible 
light 


Daily rhythms in visual cell 
metabolism 
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COSTS 
AWARDED 


$112,620 


35,301 


116,676 


73,813 


31,561 


19,560 


65,905 


52,335 


66,286 


38,126 


CORE CENTER GRANTS AND SPECIALIZED CLINICAL RESEARCH CENTER GRANTS 


University of Miami 
Miami, Florida 


New York University 
New York, New York 


Douglas R. Anderson 


Ronald E. Carr 


Ophthalmic research core 
facility 


Clinical center for hereditary 
retinal degenerations 


NATIONAL RESEARCH SERVICE AWARD FELLOWSHIPS 


University of Pennsylvania 
Philadelphia, Pennsylvania 


U.S. Department of 
Defense 
Washington, D.C. 


University of California 
San Francisco, California 


University of Iowa 
Iowa City 


University of Wisconsin 
Madison, Wisconsin 


Gregory M. Acland 


Mary C. Bushnell 


Steven E. Feldon 
Jonathan D. Fratkin 


Eldon E. Geisert, Jr. 


Retinal degeneration and 
phosphodiesterase inhibitors 


Visually responsive neurons 
in parietal cortex 

Eye movement disorders 

Properties of cells isolated 
from retinal microvessels 


A study of monocular 
deprivation in cats 


$284,059 


83,754 


$13,200 


10,387 


13,200 


10,000 
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COSTS 
INSTITUTION PRINCIPAL INVESTIGATOR TITLE OF PROJECT AWARDED 
Massachusetts Institute of Thomas P. Langer Visual-oculomotor processing $10,800 
Technology in superior colliculus 
Cambridge, Massachusetts 
i . 
Johns Hopkins University Richard J. Leigh Adaptive mechanisms to maintain 13,200 
Baltimore, Maryland ocular motor balance 
Massachusetts Institute of Harris R. Lieberman Basic and applied visual 10,800 
Technology psychophysical research 
Cambridge, Massachusetts 
College of Medicine and Annette B. Mears Studies in cataract reversal 10,000 
Dentistry of New Jersey 
Newark, New Jersey 
Johns Hopkins University Brad C. Mottor Parietal lobe mechanisms in 10,000 
Baltimore, Maryland selective visual attention 
Dalhousie University Michael J. Mustari Binocular interaction in 10,800 
Halifax, Canada visual cortex 
U.S. Alcohol, Drug Abuse and Lance M. Optican Cerebellar control of saccadic 10,000 
Mental Health Administration eye movements 
Rockville, Maryland 
Massachusetts General Glen A. Pu Neurotransmitters in the IPL of 10,000 
Hospital the retina 
Boston, Massachusetts 
University of Michigan Anne C. Rusoff Anatomical development of the 10,000 
Ann Arbor, Michigan goldfish visual system 
Harvard University Stephen M. Sager Inhibition in the 13,200 
Boston, Massachusetts mammalian visual system 
U.S. National Institutes Julie L. Schnapf Voltage-dependent light 10,387 
of Health adaptation in photoreceptors 
Bethesda, Maryland 
Harvard University Helen A. Sherk Monocular deprivation and 10,000 
Boston, Massachusetts visual cortex changes 
University of Wisconsin Lillian Tong Effects of visual deprivation 10,000 
Madison, Wisconsin on LS cortex in cat 
University of Florida Leslie W. Williams Veterinary ophthalmology: 13,200 
Gainesville, Florida primary glaucoma in beagles 
RESEARCH CAREER DEVELOPMENT AWARDS AND ACADEMIC INVESTIGATOR AWARDS 
Montefiore Hospital Margaret B. Bellhorn Ion localization in eye $39,888 
and Medical Center physiology: new techniques 
New York, New York 
University of California Devon H. Char Uveitis and eye tumors: 39,204 
San Francisco, California immunodiagnosis and monitoring 
Children's Hospital Anne B. Fulton Signal processing in normal 34,250 
Medical center and abnormal retina 


Boston, Massachusetts 
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Surgidev... 


Style 2-P Iris Suture Lens 





Surgidev’s Style 2-P is intended for use after intracapsular 
cataract extraction. The loops, optical portion and haptic rim 
are manufactured of one material, PMMA —polymethyl- 
methacrylate. 


Surgidev Corporation manufactures six styles of intraocular lenses with loops 
and optics made of polymethylmethacrylate. All our lenses are ethylene oxide 
gas (ETO) sterilized and dry packed. For convenient handling of our lenses 
prior to insertion, we supply the unique sterile lenstray.© 










FOR INFORMATION OR ORDERING 


CALL COLLECT ANYTIME 
9/2 } RG I (805) 965-1085 
COAPPORAT ION 


1528 Chapaia Street e Santa Barbara, California 93101 





CAUTION: Federal Law restricts this device to sale by or on the order of a physician. 





CAUTION: Investigational device limited by Federal law to investigational use. 
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The American 
Intra-Ocular 
Implant Society 


announces the 


© S Intraocular 
J. mJ. Lens Symposium 
to be held April 8-11,1979 
at the | 
Century Plaza Hotel 


Los Angeles, California 
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Anyone interested in presenting original papers, 
movies, scientific or technical exhibits, 
is requested to submit his interest to the 
Symposium Chairman by October 15,1978. 
Kenneth J. Hoffer, M.D. 


P.O. Box 3140 
Santa Monica, CA 90403 





IT WILL BE WORTH 
. YOUR WHILE TO LOOK 
INTO THESE NEW 
DEVELOPMENTS FROM HAAG-STREIT 


The new streamlined siit lamp model 900 CN at a saving of approximately 30%. An 
ẹxcellent piece of equipment for busy contact lens practices or second room work. 
You will find in this slit lamp the same famous Swiss quality optics and engineering 
as in its older sibling. Available as unit or table model. 
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ALFRED P. POLL, INC. 
THE HOUSE OF QUALITY OPTICS 
40 West 55th Street « New York, NY, 10019 
















i sear two daily instillations- 
afer iminterrupted 24-hour control 


a chronic simple glaucoma 
zi a pane secondary to aphakia 


L Minimize intraocular pressure 
ibe whether they occur during 
theday or during critical early 


A age 


morning hours 


E HOSPHOLINE IODIDE is 
backed by two decades of clinical 
SUCCESS. aS a longer- -acting—not more 
potent—miotic 
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In four available concentrations- 
fo satisfy individual patient 
requirements. 


OTherapy with PHOSPHOLINE 
IODIDE should'employ the lowest effec- 
tive concentration. Therefore, the logical 
choice for initiation of therapy is the 
0.03% strength —which.probably has no 
greater potential for side effects than 
pilocarpine. 

a Starting with this lowest concen- 
tration permits smooth transition to 


Strengths of 0.06%, 0. 125%, or 0. 25% 


when required. 


Note: After reconstitution, PHOSPHOLINE 
IODIDE remains stable for about one month at 
room temperature, or 12 months if refrigerated. 


Ln holine dide 


othiophate iodide ` 
phthalmic solution) 
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See next page for prescribing information. 
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3. Hypersensitivity to the a 
Warnings: 1. Use in Pregnan 
medications during pregnan : 
has the absence of adverse effects on the fetus or on the respira- ` . 
tion of the neonate. l 

2. Succinylcholine should b&administered only with great — ni 
caution, if at all, priorto or durinig.general.anesthesiato patients... children. ays ually shri 
receiving anticholinesterase dication because of. possible "ee medicáti dueti ain yee of th 
respiratory or Cardiovascular collapse. s „instillation. Rarely, they may rupture or reak tree inio the - 

3. Caution should be observed.in treating glaucoma with aqueous. dient examinations are advisable when the drug is 
PHOSPHOLINE IODIDE in patients who are at the same time 
undergoing treatment with systemic anticholinesterase medica- 


patients without apt vious history of 
or r inactive ingredients, > 2e i f ation, li 


Safe use of anticholinesterase = 




















tions for myasthenia gravis, because ot possible adverse additive? p€ iono nasolaorial Canals. 
effects: : Ya . 6: Lens opacities’ occurring in patie 
Precautions: 1. Gonioscopy is recommended prior to initiation : glaucoma with PHOSPHOLINE IODIDE Have been reported, «> 
of therapy. . and similar changes have been produced experimentally in» , 
2. Where there is a quiescent Uveitis or a history of this condi- ° . normal monkeys: Routine examinations should accompany ia 
tion, anticholinesterase therapy: should be avoided ór used = 5 6linical use of the: drug.” i 
cautiously because of the intense and persistent miogisand v 7, Paradoxical increase in intraocular. pressure may follow: , 
ciliary muscle contraction that may occur. antichotinesterase instillation. This may be alleviated by prescrib 
3. While systemic effects are infrequent, proper use of the drug ing asympathomimetic mydriatic such as: phenylephrine. 
requiras digital compression of the nasofacrimal ducts for.a . Overdosage: Antidotes are atropine, 2: érig^parenterally;,— got 
minute or two following instillation to minimize drainage into.the. + | PROTOPAM* CHLORIDE (pralidoxime ontoride), 25.mg. per : 
nasal chamber with its extensive absorption area. The hands — ' intravenously: artificial respiration should be given if necessary. 
should be washed immediately following instillation.. ' * How Supplied: Four potencies are available. 1.5 mg. package . 
4. Temporary discontinuance of medication is necessary if for dispensing 0.0396 solution; 3.0 mg package for 0.0696. .-* 
salivation, urinary incontinence, diarrhea, profuse sweating, ' _ golution; 6,25 mg package for 0. 125% Solution; 12.5.mg " 
muscle weakness, respiratory: ditticulti ies, or cardiac irregularities. „package for'0.25% solution Also con ii 
occur, t 5 (sodium hydroxide: or acetic acid may! 
5. Patients receiving PHOSPHOLINE IODIDE who are ex- adjust pH during manufacturing). chio 


posed to carbamate or organophosphate type insecticides and tive), mannitol, boric acid and exsiccat 
pesticides (professional gardeners, farmers, workers in plants : TE 

manufacturing or formutating.such products, etc.) should be EET. 

warned of the additive syste ffects possible fromabsorption- | ^^ 
of the pesticide through the respiratory tract or sKinz During. 

periods of exposure to such pesticides, the wearing of respiratory: 
masks, and frequent weenie one clothing changes may be 
advisable, ‘ 





The Ophthalmos Division 
Now York N. LABORATORIES, 
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OCULOPLASTIC AND RECONSTRUCTIVE SURGERY 
. SPONSORED BY 


THE POST GRADUATE INSTITUTE OF 
THE NEW YORK EYE AND EAR INFIRMARY 


NOVEMBER 6-9, 1978 
UNDER THE DIRECTION 
OF 


BYRON C. SMITH, M.D. AND JOHN T. SIMONTON, M.D. 
* oko 0o 


The course will include observation of surgical procedures in the operating room, 
lectures and anatomical dissection. 


AMA-CME Category 1 credits: 32 
Hegistration fee: $400.00 (Luncheons included) 
For registration and further information, please write: 


Jane Stark, Registrar 
Post-Graduate Institute 

New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 





Step-by-step instruction from 46 
i th contributors . . . all styles of lenses, 
e including Kelman, Pearce and Anis 


nimocux lens — = an expanded section on 
manua iuan 


e Simplified lens power calculation 
BY DENNIS D. SHEPARD, M.D. FACS * [mplant instruments 
* Intra- and Extracapsular techniques 
¢ Informed consent forms 
* Post-op care 
* FDA & IRC regulations and reporting 
e Surgical fees and 3rd party billing 
* Where and how to order lenses 
* Complications and how to treat them 
* 174 pages, 415 references, illustrated. 


! Dennis ; Shepard, M. D. Publisher 


ALPAR FEDEROV JUNGSCHAFFER PEARCE 


ANDERSON GALIN KRASNOV SHEETS | ! 1414 South Miller Street - 
ANIS GILLS KRATZ SHEPARD l i 
AZAR GILMORE KWITKO smart 4 Santa Maria, California 93454 - 
BEALE GOULD LITTLE SMITH g 

BINKHORST HAMDI MANSCHOT STRAATSMA § p] d d 
CHOYCE HERTZOG MCCANNEL SUGAR ease sena me . man CODpies : 

COLENBRANDER HILES MCINTYRE TENNANT 
DARIN HIRSCHMAN MICHELIS VAN BALEN ! of the Intraocular Lens Manual at - 

DARR HOFFER NEES WARD 
Piin) SUA ER MOX eee i $40.00 each. Price includes tax and - 


JAFFE OSHER postage/handling. Enclose check. j 


anterior-posterior capabilit 


The Suction Infusion Tissue Extractor speaks for itself. 


ee” functions in one probe for one in- gy 
cision, one-handed operation. 






EG Surgeon directly controls all functions iy 
through use of foot pedal; fingertip by- 
pass vacuum port ring on handpiece 
enables surgeon to regulate rate of as- 
piration without an assistant. 


EE Fiber optic system attaches to operat 98 
ing tip for direct illumination. 


EE Modular construction of handpiece my 
facilitates cleaning, care and mainte- 


FE Rapid, fresh-fluid reflux through cutting ly 
port aids in lens hydration (during lens- 
ectomy), blunt dissection of membra- 
nous tissue and washing retinal surface. 


EE Battery-powered console insu resi 
against electrical! hazard. 


ep Safety switch provided for instant cut. 
off of all operating functions. 


EE Specialized electroplating and lapping 
techniques create the most effective 
cutting mechanism available for intra- 


nance... even in the O.R. ocular microsurgery. 


SITE Instrument manufactured in USA. $7950 complete in carrying case 
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All products repaired and serviced in Broomall, Penna, 


456 Parkway, Lawrence Park Industrial Park, Broomall, Penna. 19008 * (215) 353-4350 
Philadelphia + New York • Los Angeles + Chicago ° Houston - Atlanta - Cleveland C [ 
^ Miiakials sWiakslela 
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SUPRAMID EXTRA‘ 


The Tissue-Friendly, Cable-type, synthetic suture from S. Jackson, Inc. 
—proven in all types of surgery for 30 years 


e THE inert polyamide e Extremely strong 
e Non-absorbable e Ties easily... with fewer knots 
e Long-lasting in tissue e Stays tied 


SUPRAMID EXTRAS? sutures in sterile packages 


e Sizes 10-0 to 0 with swaged-on e Spatulated, reverse cutting, ski, von 
needles (sizes 3 and 8 also available) Noorden, Yasargil and taper-point 
needles by SHARPOINT® 


The same inert SUPRAMID? material is now available as: 

SURGICAL FOIL ............. smooth surface or orange-peel surface for 
orbital floor blow-out fracture repair and 
other oculo-plastic surgery. 


EYE MUSCLE SLEEVES ...... for preventing eye muscle adhesions, as 
developed by Edward A. Dunlap, M.D. 

QUARTER-GLOBE CAPS ..... for adhesion prevention according to Philip 
Knapp, M.D. 

MESH oru rePR* E etek nee for rhinoplasty and mentoplasty augmentation 


For information and catalog write or call 


S. JACKSON, INC. (Dept. J) 
4815 Rugby Ave., 


Washington, D.C. 20014. 
Phone: 301-657-8920 
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When children are 
unresponsive to the Four Dot Test: 


BERENS 
3 CHARACTER 
TEST 


This instrument is similar to the Four Dot Test, 
except that three characters (green elephant, red 
girl, white ball) replace the four dots. Characters 
are easily identified by very young patients. Red 
and green spectacles are furnished. At optical 

and surgical suppliers. 


R. 0. GULDEN 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 











PLAN NOW TO ATTEND 


NEW ORLEANS ACADEMY 
OF OPHTHALMOLOGY 


SYMPOSIUM 
ON 
MEDICAL AND SURGICAL 
DISEASES OF THE 
| CORNEA 


Hyatt Regency —Nevv Orleans 
March 31-April 4, 1979 











For Information Write: 





Nevv Orleans Academy of Ophthalmology 
931 Canal Street— Suite 517 
New Orleans, La. 70122 


YOU Now GIVE 
THE FINEST PROFESSIONAL SERVICES 


YOU CAN ALSO PROVIDE 
THE WORLD’S FINEST CORNEAL LENSES 


. Pitch polished. 
. Stress-free English plastic. 


. Modern Arc optical inspection assures Lensometer 
image and optics like finest microscopic lenses. 


. Unparalleled tolerances: 
a. thickness 0.01 mm 


b. curvature 0.12 diopters 
C. power 0.12 diopters 


. 24 hour delivery anywhere in U.S. 
. Technological assistance when problems arise. 
. Call our WATS line. We pay charges. 


SOPER INTERNATIONAL OPHTHALMICS 


Division of 
corneal lens company 


P.O. Box 22703 - Houston, Texas 77027 
WATS 800-231-3561 ° TEXAS WATS 800-392-2279 
LOCAL 524-4661 
















MEDICAL AND SURGICAL 


MANAGEMENT OF THE GLAUCOMAS 
Sponsored by 


December 26, 1978 to January 1, 1979 
Condado Hilton, Puerto Rico 
University of Puerto Rico —Mercy Hospital 









































THE POST GRADUATE INSTITUTE OF PR Aphakia . 
THE NEW YORK EYE AND EAR INFIRMARY Ne ee ee 
PNakKIG GiaSSes 
OCTOBER 14, 1978 Extended Wear Contact Lenses 
MEDICAL MANAGEMENT OF: Intraocular Lenses 















ACUTE ANGLE CLOSURE GLAUCOMA 
CHRONIC ANGLE CLOSURE 
CHRONIC SIMPLE GLAUCOMA 

SURGICAL MANAGEMENT: 
INDICATIONS FOR SURGERY 
SUBSCLERAL TRABECULECTOMY 
SURGICAL TECHNIQUE FOR CO-EXISTING 
CATARACT AND GLAUCOMA 


The symposium will be organized to bring together 
acknowledged authorities in the three disciplines of 
aphakia rehabilitation. Controversial topics will be 
explored together with recognized techniques to deter- 
mine the safe method for treating the cataract patient. 

Free papers related to the three topics are invited. 
This course is approved for Credit hours towards 














IRIDECTOMY Category 1 of the AMA Physicians Recognition Award. 
LASER IN GLAUCOMA: SPEAKERS 

INTRODUCTION Dr. R. Barnet, Dr. H. Byron, Dr. S. Becker, Dr. D. 

IRIDOTOMY Dulaney, Dr. O. Dabezies, Dr. M. Galin, Dr. H. Gould, 


TRANSCONJUNCTIVAL LIMBAL PUNCTURE Dr. G. Halberg, Dr. T. Hamdi, Dr. J. Hartstein, Dr. D. 
Hiles, Dr. F. Hurite, Dr. L. Katzin, Dr. C. Kelman, Dr. M. 
Kwitko, Dr. M. Miranda, Dr. R. Morrizon, Dr. D. Perrit, 
Dr. D. Praeger, Dr. C. Reshmi, Dr. S. Shiller, Dr. D. 


Shepard, Dr. N. Stahl, Dr. H. Stein, Dr. W. Townsend. 






















SLIDES, FILMS, VIDEO-TAPES AND 
PRACTICE LASER SURGERY 

















FACULTY Program Chairmen: Dr. M. L. Kwitko, Dr. M. Miranda 
James E. Burris, M.D. John C. Leaman, M.D. Registration Fee: $175.00 s 
Alfonse A. Cinotti, M.D. Richard J. Mackool, M.D. For information please write : 
K. Buol Heslin, M.D. Harold W. Najac, M.D. Stuart Haman and L. Katzin, M.D. 
Bernard Kronenberg, M.D. Louis R. Previte, M.A. 333 St. Pauls Place 


Baltimore Maryland 21202 


Interested parties are advised to make travel arrange- 
ments with 

Travel Whirl Inc. 

1301 York Road 

Lutherville Maryland 21208 








Registration fee: $75.00 Limited enrollment 
AMA-CME Category 1 Credits: 8 
For registration and further information, please write: 


Jane Stark, Registrar 

Post Graduate Institute- 

New York Eye and Ear Infirmary 
310 East Fourteenth Street 

New York, New York 10003 
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MURO 


6) GONIO-GEL 


A STERILE GEL OF METHYLCELLULOSE 4000 cps 2.5% 
Preservatives: Methylparaben and Propyiparaben 





VALUABLE FOR BONDING 
OF GONIOSCOPIC PRISMS 
TO THE CORNEA 






Simplifies gonioscopy in 
upright and recumbent 
positions 


Reduces fluid spillage 


Helps maintain a tight 
LN lens fit 


Index of refraction 1.336 


; 5 LIN Vs . . 
R000 reall ren Apply small amount of Gel to inner surface of Gonio lens. 
[Me > x : $ 
OMEN Available in 144 ounce ophthalmic tubes. 





MURO PHARMACAL LABORATORIES, INC. 


121 Liberty Street * Quincy, Mass. 02169 
Area Code 617 LES WAS DAL 23:50 
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10th ANNUAL ESTELLE DOHENY EYE FOUNDATION CONFERENCE 
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DIAGNOSTIC TECHNIQUES 
IN OPHTHALMOLOGY 


Practical Aspects of Interpretation and Therapy e December 14, 15, 16: 1978 
University of Southern California Health Sciences Campus, Los Angeles, California 


Ultrasonography—Electrophysiology—Orbital Diagnosis—Office Diagnostic Techniques— 
Fluorescein Angiography —Oncology/Pathology/Clinicopathologic Correlations 


Thursday: Basics A & B Scan, Exam Techniques, Intraocular Diagnosis, Vitrectomy Evalua- 
tions, Pre-operative Cataract Evaluation, Intraocular Foreign Bodies, Retinal Physiology, ERG, 
EOG, VER, Clinical Applications of Electrophysiology, Color Vision Testing, Specular Micros- 
copy, Tear Deficiency, Visual Acuity, Bright Flash 


Friday: Radiological Techniques in Orbital Diagnosis, Computerized Tonography, Ultrasound & 
Doppler in Orbital Diagnosis, Laboratory Diagnosis of Thyroid Disease, Drugs in Ocular Diag- 
nosis, Background, Basics & Perspectives in Fluorescein Angiography, Retinal Vascular Dis- 
ease, Diabetes, Intraocular Tumors, Iris Angiography, Macular Diseases, 


Saturday: Melanotic Epibulbar Lesions & Syndromes, Cornea and Conjunctival Epithelial 
Tumors, Cytology in Ocular Diagnosis, Iris Tumors, Lid Lesions, Intraocular Melanomas, 
Oncology and Ocular Melanomas, Lymphoid Tumors, Electron Microscopy, Participating 
workshops in Ultrasound, Pathology, Microbiology and Electrophysiology. 





The Estelle Doheny The A. Ray and Wendell C. Irvine 
Memorial Lecture Memorial Lecture 

Lorenz E. Zimmerman, M.D. William Hoyt, M.D. 

GUEST FACULTY ESTELLE DOHENY EYE FOUNDATION-—USC FACULTY 
David Berd, M.D. Kenneth R. Diddie, M.D. Thomas E. Ogden, M.D., Ph.D. 
Robert Foos, M.D. Jerry F. Donin, M.D. Ralph S. Riffenburgh, M.D. 
Sandy Frazier A. Ray Irvine, Jr. M.D. Stephen J. Ryan, M.D. 
Kenneth J. Hoffer, M.D. Robert J. Lukes, M.D. Charles J. Schatz, M.D. 

William Hoyt, M.D. Bill Milam H. John Shammas, M.D. 

Fred Jakobiec, M.D. Don Minckler, M.D. Ronald E. Smith, M.D. 


Barry M. Kerman, M.D. A. Linn Murphree, M.D. Alan A. Snyder, M.D. 
Thomas H. Newton, M.D. Anthony B. Nesburn, M.D. Mel Trousdale, Ph.D. 
Karl Ossoinig, M.D. John Nicoloff, M.D. T. R. Wood, M.D. 
Joel Pokorny, Ph.D. Richard Ober, M.D. 

Jerry A. Shields, M.D. 

Lorenz E. Zimmerman, M.D. 


Tuition: $250 (includes course abstract, luncheons, social 
hours, coffee breaks and dinner dance). 


Certified for 21 hours credit, Category Il, AMA, CMA Continuing Medical Education 
CONFERENCE DIRECTOR: Don Minckler, M.D. 


For Application: 
Conference Office, Estelle Doheny Eye Foundation, 1355 San Pablo, Los Angeles CA 90033 
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i PATENTED i 


orare VITREO-PHAKOTOME . 
| | MODEL M:5 


i with controlled pressure in the eye as 
well as infusion, cutting, evacuation & 
reyerse flow including control of the 
adjustable speed of rotation of the cutter 
in both directions. 











re Tae | 
mo 


SURGICAL 
DESIGN CORP. ii- 
24-05 JACKSON AVE. " LLC., N.Y. 11101 (212) 392-5022 


Vitreous Surgery: Arch. Ophthalmol. 
Vol. 93, August 1975 


PATENTED . AUTOMATED 
VITREO-PHAKOTOME 


MODEL M-6 


with controlled pressure in the eye as 
well as infusion by gravity, cutting, 
evacuation & reverse flow including con- 
trol of the adjustable speed of rotation 
of the cutter in both directions. 
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DIAGNOSTIC OPHTHALMIC ULTRASOUND AND MICROMETRIC DETERMINATION 
OF IOL POWER WITH COMPUTER ANALYSIS 
SPONSORED BY | 
THE POST GRADUATE INSTITUTE OF THE NEW YORK EYE AND EAR INFIRMARY | 
NOVEMBER 17, 1978 


* 


RICHARD S. KOPLIN, M.D. 


CLYDE R. LOCKE, M.D. 


X 


MARTIN GERSTEN 


NEW YORK EYE AND EAR INFIRMARY 


BARTON L. HODES, M.D. 
NORTHWESTERN UNIVERSITY 


* 


x 


The course will stress ocular diagnosis and implant power determination using various 
commercial and experimental ultrasonic instruments and microprocessors. 


AMA-CME credits, Category 1:8 
Registration fee: $75.00 


For registration and further information, please write: 


Jane Stark, Registrar 
Post-Graduate Institute 

New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 


NEURO-OPHTHALMOLOGIST 


VANDERBILT UNIVERSITY, 
DEPARTMENT OF 
OPHTHALMOLOGY, 
Nashville, Tennessee is seeking a full 
time board certified, M.D, Ophthalmologist 
with subspecialty interest and expertise 
in Neuro-Ophthalmology. A strong 
background in laboratory and clinical re- 
search is desirable. Rank and Salary com- 


mensurate with previous training and 
background. 


Contact: 

James H. Elliott, M.D., 
S-5411 Vanderbilt University 
Medical Center, 
Nashville, Tennessee 37232. 


An Equal Opportunity, 
Affirmative Action Employer. 


NEURO OPHTHALMOLOGY COURSE 
SPONSORED BY 


THE POST GRADUATE INSTITUTE OF 
THE NEW YORK EYE AND EAR INFIRMARY 


October 5-6, 1978 


NEURO ANATOMY « PAPILLEDEMA « SUPRA-NUCLEAR 
and NUCLEAR LESIONS « CEREBRO-VASCULAR 
INSUFFICIENCY « NYSTAGMUS « PUPILLARY 
DISORDERS « VISUAL FIELD DEFECTS 


Lecturer; Herman D. Barest, M.D., Associate Clinical Profes- 
sor of Ophthalmology, Albert Einstein College of Medicine and 
Director of Neuro Ophthalmology, Monteftore Hospital and 
Medical Center. 


This course will present a practical approach to Neuro 
ophthalmology and qualifies for 16 credits in Category 1 for 
the AMA-CME Physicians’ Recognition Award. The course wil] . 
be augmented with slides and films af actual cases. 
Registration fee: $150.00 Residents: $75.00 

For registration, please write: ‘ 


Jane Stark, Registrar 
Post-Graduate Institute 

New York Eye and Ear Infirmary 
310 East Fourteenth Street 

New York, New York 10003 
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NEW DEVELOPMENTS IN OPHTHALMOLOGY Il 


On September 25 and 26, 1978 there will be the international congress on New Developments in 
Ophthalmology Il. The first congress in this sequence was held in Nijmegen, October 1975. 


Provisional programme 


Monday morning: Subjects covered—Lens/cornea. Cornelius Binkhorst (Terneuzen)—Lens implant 
surgery; Gunther Mackensen (Freiburg)—-Corneal surgery; Jan Worst 
(Groningen)-— Anterior Segment Lens; and others. 


Monday afternoon: Subjects covered—- Medical Retina/choroid. Alan Bird (London)— Treatment of 
senile disciform macular degeneration, Axoplasmic flow; Pierre Amalric (Albi) — 
Choroidal vascularization; Jean Jacques De Laey (Gent) —Fluoresceine Angiog- 
raphy; Donald Gass (Miami)— Ocular tumors, Macular diseases; Karl Ossoing 
(lowa)—Uitrasound in Ophthalmology. 


Tuesday morning: Subjects covered— Surgical retina. Lorimer Fison (London)-—Retinal detachment; 
Gerd Meyer Schwickenrath (Essen)— Laser and versus Xenon; Dennis Robertson 
(Rochester)— Central serous retinopathy and treatment; Achim Wessing 
(Essen)—Fluoresceine Angiography; Edward Norton and others. 


Tuesday afternoon: Subjects covered— Vitreous surgery/trauma diabetes. Rudolf Kloti (Zurich) — 
Vitrectomy; Ronald Michels (Baltimore)—Diabetes and vitrectomy; Steven Ryan 
(Los Angeles)-—Trauma and vitrectomy; Jules Francois (Gent)-Proliferation 
of lens epithelium; Edward Norton (Miami)—Vitrectomy-—past, present and 
future; Karl Ossoing and others. 


For further information please write to: 


Prof. Dr. August F. Deutman 

c/o Miss Irene de Leeuw 
University Hospital Sint Radboud 
Philips van Leydenlaan 15 

6500 HB NIJMEGEN 

The Netherlands 


Your aphakic patients will 
appreciate this addition to 
your post-op eye care package. 


NoIR S a 


Why use NolR? 


1) Your cast is low. (55 to $6.50 (2 pair for Models 101 and 102, de- 
pending on quantity). 
2) Acase and cate card accompany each pair. 
3) NoIR is guaranteed against breakage under reasonable use. We'll 
back your decision 100% on what is "reasonable '. 
4) The CONCEPT behind NoIR Sunglasses: 
* To control the total amount of energy the eye absorbs — both visible 
and invisible light. (All UV & almost all near IR light is abosrbed.) 
e To provide a lens that does not appear "dark" to the human eye but 
transmits a very low level of visible light. 
e To provide a frame with side shielded temples which can be worn 


For the Discriminating 
Eye Physician 


Depend on the Services of a 
Guild Optician 


IN LYNCHBURG, VA. 


aver prescription glasses (even cataract} or alone as a plano. 
‘a To make all the above features available at a reasonable cost. 


Most Paputar NolR’s: 
amber in color, 10% total light transmission 
Model 102 grey-green in color, 18% total light transmission 


» 


NOTE: Lower transmissions available at increased cost. See literature. 
Plano only. No true grey available. Write or cal! collect. 


MEDICAL PRODUCTS DIV., Recreational Innovations Co., Dept 15C 
PO Box 159, South Lyon MI 48178 (313) 769-5565 


See us at the AAO in Kansas City. 


A. G. JEFFERSON 


INC. 


Downtown Office 
Allied Arts Buildings 


Tate Springs Office 
2010 Tate Springs Road 


REGISTERED OPTICIANS 


WE DO NOT PRESCRIBE GLASSES—WE MAKE THEM 
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SHEETS IMPLANT WORKSHOP 


Program Dates: 
April 6, 7, & 8, 1978 September 7, 8 & 9, 1978 


As an organization accredited for continuing medical education, the A. Webb Roberts Center for Continuing Education In 
the Baylor University Medical Center, certifies that this continuing Medical education offering meets the criteria for (24) 
credit hours in Category 1 of the Physicians Recognition Award of the American Medical Association provided it is used 
and completed as designed. 


FACULTY: 
John H. Sheets, M.D. 
Odessa, Texas 
Richard Binkhorst, M.D. 
New York, New York 
Jim Little, M.D. 
Oklahoma City, Oklahoma 
John Beale, M.D. 
San Francisco, California 
Robert Azar, M.D. 
New Orleans, Louisiana 


Ron Barnet, M.D. 
Sun City, Arizona 
Dick Kratz, M.D. 
Van Nuys, California 
William Harris, M.D. 
Dallas, Texas 
Henry Hirschman, M.D. 
Long Beach, California 


Robert Sinkey, M.D. 
Santa Monica, Calif. 


Guy Knolle, M.D. 
Houston, Texas 


Charles Bechert, M.D. 
Fort Lauderdale, Florida 


Charles Key, M.D. 
Dallas, Texas 


Jared Emery, M.D. 


Houston, Texas 


Bill Snyder, M.D, 
Dallas, Texas 


Miles Galin, M.D. 
New York, New York 


Basic Information, Live Surgery, Intra Capsular with Lens, Extra Capsular with Lens, All Popular Lens Types, Practice 
Surgery (with microscopes), Complications and Advanced Techniques. 


(For information and registration contact Barbara Burge, Executive Secretary, P.O. Box 7016, Odessa, Texas 79760. 
Phone: Area Code 915 366-2803) 


REGISTRATION FEE: $850.00 


Kae les mn ll 2 
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Storage Tray 

This sturdy plastic tray provides a 
convenient method for storage of 
tubes. Outstanding as backup 
storage for refilling the steriliza- 
tion tray. 


Measuring 
Scale 

This anodized 
aluminum scale 
now gives you a 
fast way of 
measuring tubes 
for go-no go 


—— dimensions. 


Sterilization Tray 

Constructed of specially anodized 
aluminum, this impact-resistant 

tray protects your tubes as well 

as providing a convenient way of 
sterilization and handling...with 

enough pockets to hold all tubes 
from the three Jones Tube Sets. 


Hn 


Complete L.T. Jones M.D. 2.2mm 
Diameter Sets are readily avail- 
able in standard, assorted or 
Special sets, Special sizes may be 
obtained upon request. 


Tear Duct Tubes 


** L.T. Jones M.D., Dacryocystorhinostomy, American Journal of Ophthalmology, 


Volume 59, No. 5, May, 1965 


J.C. Mustarde', L.T, Jones M.D. and A. Callahan M.D., Ophthalmic Plastic Surgery--- 
Up-To-Date, Aesculapius Publishing Company, 1970. 
L.T. Janes M.D. and J.L, Wobig M.D., Surgery of the Eyelids and Lacrimal System, 


Aesculapius Publishing Company, 1976. 


Additional Information Avallable From: 


Weiss clinic Iu Blowing Co 


2025 S.W. BRIGGS COURT è BEAVERTON, OREGON 97005 * (503) 644-3507 
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THE POST GRADUATE INSTITUTE 
* . OF THE NEW YORK EYE AND EAR INFIRMARY ANNOUNCES THE 
FOURTEENTH ANNUAL REVIEW COURSE 


"BASIC SUBJECTS IN OPHTHALMOLOGY" 
November 27 through December 2, 1978 


SUBJECTS 


PHYSIOLOGY 
PHARMACOLOGY 
OCULAR MOTILITY 
NEURO OPHTHALMOLOGY 
MEDICAL OPHTHALMOLOGY 
DEVELOPMENTAL ANOMALIES 
PEDIATRIC OPHTHALMOLOGY 
ANATOMY and HISTOPATHOLOGY of the EYE 
DISEASES of the CORNEA and CONJUNCTIVA 
INTERPRETATION of POSTERIOR POLE LESIONS 
PRINCIPLES of PHYSICAL OPTICS and REFRACTION 


COURSE DIRECTOR: JAMES C. NEWTON, M.D. 


FACULTY 
RONALD CARR, M.D. THOMAS KUHNS, M.D. 
ANDREW P. FERRY, M.D. PETER J. G. MARIS, M.D. 
DAVID S. FRIENDLY, M.D. ROBERT C. MICKATAVAGE, M.D. 
JOHN S. HERMANN, M.D. D. JACKSON COLEMAN, M.D. 
FRANK B. HOEFLE, M.D. WHITNEY G. SAMPSON, M.D. 


This six-day intensive course is designed as a comprehensive review of the basic subjects in ophthalmology 
and should be especially helpful to those physicians preparing for the American Board Certification Exami- 
nations and those having to fulfill requirements for continuing medical education. This course qualifies for 48 
credits in Category 1 for the AMA-CME Physicians Recognition Award. 


Tuition: $500.00 (Luncheons and Cocktail Party included) 


For application and further information, please write: 


Jane Stark, Registrar, Post Graduate Institute 
New York Eye and Ear Infirmary * 310 East Fourteenth Street 
New York, N.Y. 10003 Tei: (212) 673-3480 
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KELMAN ANTERIOR 
CHAMBER LENS 
IOL COURSE 


LENGTH OF COURSE: 
1 Day Workshop — (Fridays only) 


CURRICULUM: 

8:30-9:30 am — Basic Introduction 
to Lens and 
Techniques 


9:30-11:00 am — Surgical 
Demonstration 
Lydia Hall Hospital 
4 cases 


11:00-12 Noon — Post-op 
Examination of 
previously operated 


patients 
12 Noon-1:00 pm — Lunch and 
Discussion 
2:00-4:00 pm — Laboratory Practice 
4:00-5:00 pm — Discussion 
COST: $185.00 


Video Cassette on 
technique. Optional. 


LIMITED ENROLLMENT 


FOR DATES AND FURTHER DETAILS 
WRITE: 


David J. Kelman Research Foundation 
150 East 58th Street 
New York, New York 10022 


NAME 


ADDRESS 


CITY 


STATE ZIP 





THE ai COURSE 
N 
PHACO - EMULSIFICATION 


and The New Kelman Anterior 
Chamber IOL 


Under the direct supervision of 


CHARLES D. KELMAN, M. D. 


GUEST FACULTY includes 


Jordan Burke, M.D. 

E. Reed Gaskin, M.D. 

Lee Hirsch, M.D. 

Leeds Katzen, M.D. 
Richard Keates, M.D. : 
Oram R. Kline, M.D. 

Manus C. Kraff, M.D. 
Malcolm S. Roth, M.D. 

Lyle Moses, M.D. 

Jess C. Lester, M.D. 
Howard L. Lieberman, M.D. 
William U. McReynolds, M.D. 
Donald L. Praeger, M.D. 
Ned L. Snider, M.D. 
Joseph Spina, Jr., M.D. 
Charles W. Tillett, M.D. 
Joseph Dello Russo, M.D. 
K. Buol Heslin, M.D. 


Courses given monthly 


For further information, 
please write or phone: 
The David J. Kelman 
Research Foundation, Inc. 
150 East 58 Street 
New York, New York 10022 


or call (212) 752-8031 


An A.M.A. 40-hour accredited course 
for continuing medical education 


Special fee for residents 
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OPHTHALMOLOGY BOARD REVIEW COURSE 


December 4-8, 1978 







sponsored by 


THE DEPARTMENT OF OPHTHALMOLOGY 


The University of Texas Health Science Center at Houston 


The Medical School 
Course Directors: Charles A. Garcia, M.D., and Jack Holladay, M.D. 
The Annual Ophthalomology Board And Recertification Review Course will begin at 


7:00 a.m., Monday, December 4 and end at 5:30, Friday, December 8. Lunch will be 
served each day. 

















Tuition: $500.00 


For further information, contact: 
Board Review 
Department of Ophthalmology 
Hermann Eye Center 
Hermann Hospital 
. 1203 Ross Sterling 
Houston, TX 77030 


Phone: (713) 797-1777 


BASIC COURSE IN 


CONTACT LENS FITTING CERTIFIED 
Sponsored by 


THE POST GRADUATE INSTITUTE OF OPHTHALMIC ASSISTANT 


THE NEW YORK EYE AND EAR INFIRMARY 
OCTOBER 13, 1978 


un HOW TO FIT A PATIENT STEP BY STEP” Vanderbilt University 
Taking Measurements Insertion and Remova 
Designing Lenses Evaluation of Problems Department of Ophthalmology 
Ordering Lenses Assessing the . 
well-fitted Lens Nashville, Tennessee 

Checking out the Lens Follow-up Care is seeking a full time 

LECTURERS S4 B : 
Jorge N. Buxton, M.D. Rohert Riechers, M.D. certified Ophthalmic Assistant. 
Frank B. Hoefle, M.D. — James J. Koverman j a s 

raig Iwig ames H. Elliot, M.D., - 

This course is designed for ophthalmologists desiring to start 3-5411 Vanderbilt University 
a fitting program; and technicians sponsored by ophthal- Medical Center 
mologists. Nashville, Tennessee 37232. 
Registration fee: $75.00 Limited enrollment 
AMA-CME Credit in Category 1: 8 


TY i An Equal Opportunity, 
For registration, please write: Affirmative Action Employer. 
Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 
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i-Annual Cadaber Courses 


Nem Work Medical College— Westchester County Medical Center 


OCULOPLASTIC 
SURGICAL DISSECTION COURSE 


(40 HRS. CME & CAT I) 


May 17-20, 1978 & 
November 1-4, 1978 


OBJECTIVES: 

An in-depth symposium to provide the prac- 
ticing and resident surgeon with an Oculo- 
plastic Course featuring LIVE SURGERY 
VIDEO TAPES, FILMS, LECTURES AND 
PARTICIPANT'S CADAVER SURGERY. 


FACULTY: 

|. Baras, M. D. P. Guibor, M. D. 
Ly Bergmann, M.D. S. Hecht, M. D. 
B. Cosman, M. D. L. Herman, PhD. 


N. Cousins, Esq. A. Messina, M. D. 

. Dunn, M. D. C. Mullenix, M. D. 
D. Gaffin, Esq. H. Settles, PhD. 
H. Gould, M. D. D. Wolfley, M. D. 
M. Guibor, C. O. and others. 
SUBJECTS: 


Cosmetic Blepharoplasty, Blepharoptosis, 
Trauma Surgery, Lid Reconstruction, Lac- 
rimal Surgery, Orbital Reconstruction, En- 
tropion, Ectropion, Orbital Fractures and Or- 
bital Tumors. 


OCULOPLASTIC REGISTRATION FORM 
Registration $500 


Name 
Address 
CI Loo ccc "State. -— IB. 
Telephone (SS 
Specialty: Ophth—ENT—Plastic—Derm 


(circle one) 


Make check payable: N.Y. Medical College 


OCULOPLASTIC COURSE 


VII NERVE 
SURGICAL DISSECTION COURSE 


(25 HRS. CME & CAT I) 


May 26-28, 1978 & 
October 29-31, 1978 


OBJECTIVES: 

A unique and practical surgical course, pre- 
sented by multiple disciplines, covering the 
management of FACIAL PALSY and FACIAL 
SPASM, featuring PARTICIPANT’S CADAV- 
ER SURGERY. 


FACULTY: 

L. Bergmann, M. D. M. May, M. D. 

J. Conley, M. D. S. Parisier, M. D. 
M, Dunn, M. D. H. Settles, PhD. 
F. Gillen, M. D. J. Smith, M. D. 
P. Guibor, M. D. D. Wolfley, M. D. 
P. Janetta, M. D. D. Zorub, M. D. 
SUBJECTS: 


Facial Nerve Testing, Dynamic-Static 
Techniques, Lid Spring, Silicone Encircling, 
Facial Reconstruction, Direct Nerve Repair 
and Grafting, 12-7 Hook-up Animation, 
Neuromuscular Pedicle Transfer and Nerve 
Avulsion. 


VII NERVE REGISTRATION FORM 
Registration $400 


Name 
Address 


So o cc c State aes pee 


Telephone(. | ) 


Specialty: Ophth —ENT-— Plastic — 
Neurosurgery 
(circle one) 


Make check payable: N.Y. Medical College 
VII NERVE COURSE 


Clip and mail with registration fee: Ms. Paula Tamkin, Registrar 


c/o Dr. P. Guibor, 630 Park Avenue 
New York, N. Y. 10021 (212) 734-1010 
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PROBLEMS IN 
PEDIATRIC 
OPHTHALMOLOGY 


November 29— December 1, 1978 





This course is meant to focus on some of the current problems and con- 
troversies in pediatric ophthalmology. The course will be divided into five half 
day sessions each one of which will concentrate on a subspecialty interest 
area within pediatric ophthalmology. The session topics will include: 


Retrolental fibroplasia and retinal disease in children 
Cataracts and glaucoma 

Strabismus 

Pediatric neuro-ophthalmology 

Strabismus and plastic surgery 


The purpose of the course is to provide the participant with the data neces- 
sary for him to re-evaluate his own understanding and treatment program in 
the above areas. | | 


This program is presented by the Department of Ophthalmology and Ex- 
tended Programs in Medical Education, University of California School of 
Medicine, San Francisco, California. This continuing medical education of- 
fering meets the criteria for 15 credit hours in Category | of the Physician's 
Recognition Award of the American Medical Association and the Certifica- 
tion Program of the California Medical Association. 


The program will be held at the Plaza Square Ballroom, Hyatt Hotel on Union 
Square in San Francisco. The fee is $225.00. For further information please 
contact: Extended Programs in Medical Education, Room 569-U, University 
of California, San Francisco, California 94143 or call (415) 666-4251. 
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British Journal of Ophthalmology 
April 1978 Vol. 62 No. 4 


Contents 
Editorial: Spatial contrast sensitivity 


The importance of measuring contrast sensitivity in cases of visual 
disturbance G. B. ARDEN 


The Arden grating test of visual function: a preliminary study of its — 
practicability and application in a rural community in north-west Iran 
DARWIN C. MINASSIAN, BARRIE R. JONES, and AHAD ZARGARIZADEH 


An investigation into the variation of human contrast sensitivity with age 
and ocular pathology KEITH ARUNDALE ' 


Cortical potentials evoked by a TV pattern reversal stimulus with varying 
check sizes and stimulus field G. BARTL, G. H. M. VAN LITH, and G. W. VAN 
MARLE 


Variation in latency times of visually evoked cortical potentials G. H. M. VAN 
LITH, G. W. VAN MARLE, and G. T. M. VAN DOK-MAK 


The electro-oculogram in human retinal detachment LOUIS A. LOBES 


Neurophysiological investigation in optic nerve disease: combined 
assessment of the visual evoked response and electroretinogram HISAKO 
IKEDA, K. E. TREMAIN, and M. D. SANDERS 


Long-term follow-up of photocoagulated retinal breaks M. ROMEN and L. 
SINGER 


Retinal telangiectasis in adults: fluorescein angiographic findings and 
treatment by argon laser AMRESH CHOPDAR 


Diversion of retinal blood flow by photocoagulation D. W. HILL and S. 
YOUNG 


Fluorescence in Best's vitelliform dystrophy, lipfouscin, and fundus 
flavimaculatus STEVEN ABBOTT MILLER 


Familial bilateral macular colobomata STEVEN ABBOTT MILLER and G. 
BRESNICK 


HLA antigens in ocular cicatricial pemphigoid BARTLY J. MONDINO, 
STUART |. BROWN, and BRUCE S. RABIN 


Constant perfusion for dry eyes and sockets MONTAGUE RUBEN and 
CHARLES TRODD 


Book reviews 


KRESGE EYE INSTITUTE 
OF 
WAYNE STATE UNIVERSITY SCHOOL OF MEDICINE 
Presents a five-day intensive continuing education course 


OPHTHALMOLOGY: BASIC AND CLINICAL REVIEW 


November 27-December 1, 1978 
Hyatt Regency 
Dearborn, Michigan 


OPTICS AND REFRACTION ......... seen Jack Holladay, M.D., Clinical Instructor, 
(6 hours) Department of Ophthalmology, University 
of Texas Medical School at Houston 


NEUROANATOMY AND NEURO-OPHTHALMOLOGY ... .David Cogan, M.D., Medical Officer, Na- 


(4 hours) tional Eye Institute 
PATHOLOGY oenen tod Ri adu ps aed Myron Yanoff, M.D., Chairman, Depart- 
(4 hours) ment of Ophthalmology, University of 
Pennsylvania, Director of Scheie Eye 
institure 
PATHOLOGY ll... 24 ue odie RE CU PG» ERES Myron Yanoff, M.D. 
(4 hours) 
STRABISMUS cios e nu xax IRR X RR RII V Robert D. Reinecke, M.D.,Professor and 
(4 hours) Chairman, Department of Ophthalmol- 
ogy, Albany Medical College of Union 
. University 
CORNEA AND EXTERNAL DISEASES ................. Juan Arentsen, M.D., Assistant Profes- 
(4 hours) sor, Jefferson University; Associate Di- 
rector, Cornea Service, Wills Eye Hospi- 
i tal 
PHARMACOLOGY AND THERAPEUTICS .............. Joel S. Mindel, M.D., Assistant Professor, 
(4 hours) Department of Ophthalmology, Mt. Sinai 
; School of Medicine 
GLAUCOMA AND METABOLIC DISEASES ............. Stephen M. Podos, M.D., Professor and 
(4 hours) Chairman, Department of Ophthalmology, 
Mt. Sinai School of Medicine 
EMBRYOLOGY & ANATOMY ...........-e nnn nn nn David M. Worthen, M.D., F.A.C.S., Profes- 
(4 hours) sor and Head, Division of Ophthalmology, 
MN University of California San Diego 
MEDICAL OPHTHALMOLOGY ........................ Paul Henkind, M.D., Ph.D., Professor and 
(4 hours) Chairman, Department of Ophthalmology, 
Montefiore Hospital and Medical Center 
BANQUET SPEAKER........ isses Bruce E. Spivey, M.D., Professor and 


Chairman, Department of Ophthalmol- 
ogy, Pacific Medical Center 


COURSE DIRECTOR: Maurice Croll, M.D.» CO-DIRECTORS: Leo Croll, M.D., and Frank Nesi, M.D. 


KRESGE EYE INSTITUTE FACULTY: 
John W. Cowden, M.D., Karni W. Frank M.D., Robert N. Frank, M.D. 
Robert S. Jampel, M.D., Ph. D., Harold Weiss, M.D., Dong Shin, M.D. Ph.D. 
. THIS COURSE IS AN EXCELLENT AID IN 
PREPARATION FOR BOARD AND RECERTIFICATION EXAMS 


REGISTRATION FEE: $450.00 (includes syllabus, coffee breaks, luncheons and banquet) Residents 
$200.00; Michigan Residents $150.00 


REGISTRATION IS LIMITED 
For more information, write or call: Division of Continuing Medical Education, 
Wayne State University School of Medicine, Detroit, MI 48201, (313) 577-1180 


Checks should be made payable to WAYNE STATE UNIVERSITY 
Category | Continuing Medical Education: 42 Hours 
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GLAUCOMA SYMPOSIUM | 






DECEMBER 7, 8, 9, 1978 AJO 
| sponsored by 
DEPARTMENT OF OPHTHALMOLOGY Back Issues c 
UNIVERSITY OF SOUTH FLORIDA 
TAMPA, FLORIDA 33612 THE AMERICAN JOURNAL OF OPH- 


THALMOLOGY maintains a two-year 
inventor i . Variou 
Stephen M. Drance, Vancouver is 3 y of back. a Va S 
Joseph S. Haas, Chicago single issues are available from the 


Jonathan Herschler, Miami. following: 
Allan E. Kolker, St. Louis P. and H. Bliss, Middletown, CT 06457; 
William E. Layden, Tampa 
Samuel D. McPherson, Jr., Durham Kraus Periodicals Co., Route 100, 
Robert N, Shaffer, San Francisco Millwood, NY 10546. 
Richard J. Simmons, Boston 
George L. Spaeth, Philadelphia 


Douglas R. Anderson, Miami 


| Inquiries f 
Fariniomiatamn: nquiries for complete volumes 


William E. Layden, M.D. may be sentto : 
Box 21 MDC Abrahams Magazine Service, Inc. 
USF Medical Center 56 E. 13th St. 


Tampa, Florida 33612 New-York, NY 10003. 
Registration fee $175.00 
($50.00 Residents and Fellows) 


THE UNIVERSITY .OF ILLINOIS-EYE & EAR INFIRMARY 
— DEPARTMENT OF OPHTHALMOLOGY 


$ i | ANNOUNCES m 007 
DIABETIC RETINOPATHY SYMPOSIUM, PRACTICAL ASPECTS 
September 29, 1978, Chicago, Illinois 


Program Co-Chairmen: Felipe U. Huamonte, M.D. 
Morton F. Goldberg, M.D. (Head, Department of Ophthalmology) 








Guest Faculty: 
George Bresnick, M.D. Jose Cunha-Vaz, M.D., Ph.D. 
University of Wisconsin University of Coimbra 
Madison, Wisconsin . Coimbra, Portugal 
Melvin Chertack, M.D. J. Wallace McMeel, M.D. 
Lutheran General Hospital Harvard University 
Chicago, Illinois ' Massachusetts Eye & Ear Infirmary 






Boston, Massachusetts 






And faculty of the University of Illinois. 


This one-day symposium will encompass the advances on natural history, clinicopathologic correlation, 
and methods of evaluation (including fluorescein angiography and fluorophotometry) of diabetic 
retinopathy. Emphasis will be placed on the current status, rationale, and techniques in the management 
of diabetic retinopathy, including photocoagulation and pars plana vitrectomy. 


REGISTRATION FEE: $100.00 $35.00 Residents and Fellows 
(with letter from department head) 










For further information please call or write to: 


Dawn Fisher — 
University of Illinois Eye and Ear Infirmary 
1855 West Taylor St. 

Chicago, Illinois 60612 

Phone (312) 996-7843 
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WESTERN 
LENS 
IMPLANT 
COURSE 


Community 


Hospital 

1720 Termino Avenue 
Long Beach 
California 90804 





COURSE DIRECTORS 

Henry Hirschman, M.D. 
and Kenneth J. Hoffer, M.D. 
FACULTY 


Michael Lieppman, M.D. 
David McIntyre, M.D. 
John Sheets, M.D. 
William Simcoe, M.D. 


COURSE DATES 
August 11 and 12, 1978 


Emphasizing Advanced 
Extracapsular Techniques 
with Lens Implants 


SUBSEQUENT COURSES 
December 15 and 16, 1978 


Comprehensive Approach 
to Lens Implants 


May 4 and 5, 1979 
August 31 and September 1, 1979 


COURSE TUITION 
$350.00 


CURRICULUM 


Choice of Procedures: Intracapsular vs. 
Extracapsular and advantages of each procedure 


Lenses Available 

Surgical Methods (techniques of each lecturer) 
Avoidance and Management of Complications 
Live Surgery 

Lab Practical Course 


Early and Late Postoperative Patients 
for Demonstration 


Video Tapes 
Films 
Slides 


Technique of Ultrasound Measurements and Corneal 
Endothelial Microscope Techniques Demonstrated 


This course will stress the entire spectrum of 
extracapsular surgery from the simplest classic 
extracapsular to the most complex sophisticated 
instrumentation and the original developments 
of the faculty for these techniques. 


Make checks payable to 


WESTERN LENS IMPLANT COURSE 
c/o 4100 Long Beach Blvd. 

Long Beach, California 90807 

(Attn: Paulette) 

For information call: (213) 424-0128 
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Introducing the 
ULTRASONIC OPHTHALMOSCOPE 





The Kretz 7200 MA 


e the only standardized A-Scan e foreign body localization and 
instrument magnet testing 

€ axial eye length e intraocular and orbital diagnosis 

e differential diagnosis of tumor e unaffected by ocular opacity 

€ vitrectomy examination ® portable 


For complete information, copies of published articles or information on our 
Lasers, Cameras, Slitlamps contact us: 


INSTRUMENTS 
or 
MEDICINE 





11707 W. Exposition Boulevard » Los Angeles, California 90064 » (213) 477-9064 
P.O. Box 607 » Michigan City, Indiana 46360 e (219) 874-7774 
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PALESTRA 
OFIALMOLOGICA 
PANAMERICANA 


Official publication of the Pan- American Association of Ophthalmology 





Full color illustrated 
journal with papers 
from outstanding 
ophthalmologists 
ot the EASTERN 
CONTINENT. 





« Annual suscription $US 18.00 » 


Ordered from PALESTRA OFTALMOLOGICA PANAMERICANA 
Trans. 15 No. 114 - 43 
BOGOTA - COLOMBIA 
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Editorial Board 


Editor-in-Chief 

Bernard Schwartz, Boston 
Managing Editor 

Susan Erickson, Boston 


Milton Boniuk, Houston 
Edward Cotlier, New Haven 
Jules Francois, Ghent 

Alan H. Friedman, New York 
Morton F. Goldberg, Chicago 
Paul Henkind, New York 
Barrie Jay, London 

Steven Kramer, San Francisco 
Peter C. Kronfeld, Tucson 
Steven M. Podos, New York 
Melvin L. Rubin, Gainesville 
George O. Waring, Davis 
David M. Worthen, San Diego 


Section Editors for 
Current Ophthalmology 


Mathea Allansmith, Boston 
Jules L. Baum, Boston 

Alston Callahan, Birmingham 
J. V. Cassady, South Bend 
Jules Francois, Ghent 

Paul Henkind, New York 
Monte G. Holland, New Orleans 
Joe G. Hollyfield, New York 
Robert 8. Jampel, Detroit 
Sidney Lerman, Atlanta 
Arthur Linksz, New York 
Irene E. Loewenfeld, Detroit 
David Miller, Boston 

Gunter von Noorden, Houston 
Victoria Ozanics, New York 
Arnall Patz, Baltimore 

T. F. Schlaegel, Indianapolis 
George L. Spaeth, Philadelphia 
H. Saul Sugar, Detroit 
William Tasman, Philadelphia 
Phillips Thygeson, San Francisco 
Stephen L. Trokel, New York 
Thomas Weingeist, Iowa City 


Consulting Editors 


Henry F. Allen, Boston 
James H. Allen, New Orleans 
Bernard Becker, St. Louis 
Frederick C. Blodi, Iowa Citv 
Irving H. Leopold, Irvine 

W. H. Morrison, Omaha 
Frank W. Newell, Chicago 


SURVEY OF OPHTHALMOLOGY 


the bimonthly teaching and review journal 
for clinical ophthalmologists 


Comprehensive Reviews 


on subjects not reviewed elsewhere for the practical use 
of the clinical ophthalmologist (For a listing of major 
reviews published since 1968, see any issue since July, 
1975, or return the coupon below.) 


Current Ophthalmology 


is covered by abstracts of important articles from. foreign 
and other specialty journals, accompanied by the critical 
comments of SURVEY editors. 


Other Sections 


Shorter reviews, features and teaching articles appear in 
the sections: Therapeutic Reviews; Diagnostic and Sur- 
gical Techniques; Clinical Challenges; Viewpoints; Clin- 
ical Pathological Reviews; Current Research; Perspectives 
in Refraction; The Present Scene; History of Ophthal- 
mology; Remembrances of Things Past; and Book 
Reviews. 





To: SURVEY OF OPHTHALMOLOGY 


80 Boylston St., Suite 825 
Boston, Massachusetts 02116 


C] Send listing of major reviews 
[] Enter my subscription for 1 year beginning: 


[] July 197. O January 197 _ 


L] Individuals, USA and Canada, $30.00 
L] Foreign and Institutions $35.00 


Please enclose check with order. 
Name 
Address 


Zip Code 


RATES FOR AJO 
CLASSIFIED ADVERTISEMENTS 
INSTRUMENTS MEETINGS 


PEOPLE SERVICES 
PRACTICE SUPPLIES 


1x 3x or 


more 
30 words or less $12.00 $10.00 
... each additional word 1.00 .85 


Count words, including abbreviations. Ini- 


Rates 


tials and numbers count as one word. (Box 

000 AJO counts as three words) 

Display ads. Set within ruled border. One 
inch minimum $45.00 per inch. Forms close 
1st month preceding month of issue. 


PAYMENT MUST ACCOMPANY INSERTION 
ORDER 

Classified Advertising 

American Journal of Ophthalmology 

233 East Ontario Street, Suite 1401 
Chicago, lllinois 60611 


CLASSIFIED ADVERTISEMENTS 


GENERAL OPHTHALMOLOGIST: 37, board certified, univer- 
sity trained, solo wishes to join single or multi-specialty 
group. Box 108 AJO 


VITREORETINAL SURGEON wanted to join established retina 
practice (Midwest). Send curriculum vitae. Box 105 AJO. 


OPHTHALMOLOGIST WANTED: To join busy one man prac- 
tice. Individual must be willing to work hard and have 
optimum patient care as his primary goal. Further details 
available on request. Central Alabama. Box 111 AJO 


RESIDENCY OPENING: First year of three year program— 
university hospital. Equal opportunity employer. Must 
have at least one post-medical school year. Box 112 AJO 





WANTED: Board Certified or Eligible Ophthalmologist to as- 
sociate in busy Huntington, West Virginia, practice. Cor- 
porate benefits with excellent salary. Box 113 AJO 


OPTOMETRIST: Recent graduate looking for professional 
employment in busy ophthalmology practice in Florida, 
Mass., Connecticut, and New York. Special interest in 
contact lenses. Box 114 AJO 


OPHTHALMOLOGIST: Board Certified; 6 years experience in 
private practice; seeking partnership, association, or pur- 
chase of practice on Long Island, N.Y. Box 117 AJO 


MOUNT PROSPECT, ILLINOIS: Professional suite available in 
prestigious one floor building in northwestern suburb of 
Chicago. Soundproof construction. Zone controlled heat- 
ing and air conditioning. Common waiting room. Ample 
parking. 312-692-3649. 


FOR SALE: Kelman PhacoEmulsifier, Model 7007. Used only 
seven minutes. Best offer (416) 662-8338. 


RESEARCH OPHTHALMOLOGIST: Training in cornea and 
immunopathology of atopic diseases needed. Boards and 
California license required. Contact Dr. Richard O'Connor, 
University of California, San Francisco, 94143. Equal op- 
portunity employer. 


FOR SALE: AO custom chair and stand, plus cylinder ul- 
tramatic phoropter, Haag-Streit slit lamp with tonometer 
and Goldmann perimeter, AO trial lens set and lensometer, 
indirect ophthalmoscope and Nikon lens, surgical instru- 
ments, all in new condition (405) 360-1450. 


WANTED: Goldmann or Topcon Perimeter. Fair price for 
good used instrument. Bound journals, series if possible. 
AJO and Archives of Ophthalmology from 1940-66. Trans- 
actions AAQO from 1940-72. Fred Slaughter, M.D., 225 
Midway Street, Bristol, TN 37620 


OPHTHALMOLOGIST: VA Hospital, Jackson, MS, Deans 
Committee Hospital, affiliated with University of Missis- 
sippi Medical Center. Board eligible or certified. Submit CV 
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"he Zeiss Electro-Mechanical Ceiling Mount 
las greatest mobility in all directions. 


ou can move any Zeiss Operation 
licroscope freely and easily in the 
o Y-plane or along the Z-axis to what- 
iver position is most comfortable 
hd convenient for you. And it will 
tay right there, perfectly balanced, 
intil you re ready to move it again. 


Aotorized and Manual 


ill functions are completely motor- 
"ed to operate by either hand or foot 
witch — focusing, zoom, movement 
| the X, Y-plane, and up and down 
votion. Yet any time, for any reason, 
ou wish to move it by hand, a finger's 


touch will give you smooth, effortless 
motion. 


State-of-the-art 

electronics. 

Modern solid-state circuitry results 
in a slim, space-saving unit, highest 
reliability. service-friendly mainte- 
nance. Many convenient options for 
accessories, cameras, and light 
sources available. 


Write or call for complete details. 


Nationwide service. 


arl Zeiss, Inc., 444 5th Ave., N.Y., N.Y. 10018 (212) 730-4400. Branches in: Atlanta, 


IOStOI 


Chicago, Houston, Los Angeles, San Francisco, Washington, D.C. In Canada 


5 Valleybrook Drive, Don Mill, Ont., M3B 256. Or call (416) 449-4660. 








-— e —À 







THE GREAT NAME IN OPTICS 










An eye 
to their 
needs 





Loss of peripheral vision — often 
an early sign of glaucoma. 


Indications: Chronic simple (open angle) glaucoma, secondary 
glaucoma, and preoperatively in acute angle closure 
glaucoma where delay of surgery is desired in order to lower 
intraocular pressure. 

Contraindications: When sodium and/or potassium serum levels 
are depressed, in marked kidney and liver disease of 
dysfunction, suprarenal gland failure and hyperchloremic 
acidosis. Long-term use in chronic noncongestive angle closure 
E glaucoma 

7 Warning: Although teratogenic and embryocidal effects 
demonstrated in mice at more thon ten times the equivalent 
therapeutic doses have nor been evidenced in humans, do not 
use DIAMOX in pregnancy. especially during the first trimester, 
unless expected benefits outweigh these potential adverse 
effects. 

Precautions: Increasing the dose may increase drowsiness and 
paresthesia and decrease diuresis. Adverse reactions common 
ro all sulfonamide derivatives may occur: fever, rash, 

crysralluria, renal calculus, bone marrow depression, 
thrombocytopenic purpura, hemolytic anemia, leukopenia 
pancytopenia, agrariulocyrosis. Early detection is advised and if 
Such occur, discontinue drug and institute approrpriare therapy. 
Adverse Reactions: Short-term therapy: (minimal) paresthesias 
particularly a ‘tingling’ feeling in the extremities: some loss of 
appetite, polyuria, drowsiness, confusion. Long-term therapy: 
An acidotic stare may supervene usually corrected by 
bicarbonate. Transient myopia. 

Other: (occasional) urticaria, meleno, hematuria, glycosuria, 
hepatic insufficiency, flaccid paralysis. convulsions 








edm LEDERLE LABORATORIES, 
A Division of American Cyanamid Company, 
e. Pearl River, New York 10965 040— 7R 


ederle hes all 3... 


Jg AMOX SEQUELS’ Effective 18 to 24-hour control 


“ETAZOLAMIDE of I.O.P. with convenient, easy- 


[AINED RELEASE CAPSULES 500 mg. to-remember b.i.d. dosage. 


Yt sustained action 


LIAMOX PARENTERAL Rapid-acting injection for stat 


ODIUM ACE TAZOLAMIDE control of acute attacks in 


LS OF 500 mg. closed-angle glaucoma. 


if stat therapy 


d ) | Two strengths — 125 mg. and 
AM X TABLETS 250 mg.— quarter-scored 
«€ IAZOLAMIDC tablets for greater dosage 


mg./250 mg. flexibility and closer titration. 


f routine control Economical, too. 
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Security is in your hands wıth 
ETHICON * surgical gut. 







Buffer chromicized for dependable absorption. 
Monofilament smooth for ease of tying 
and easy passage through tissue. 


*Trademark 
© ETHICON, INC. 1975 


independent contact lens lab. 


Set tough standards. Subject your contact lenses to ruthless inspections. 
ney dont measure up 100%, throw them away. 

Omega's standards are the toughest in the industry. Every Omega contact lens 
es through 13 carefully monitored, scrupulously inspected steps before 
| acceptabie. We check each contact carefully for optical and 
rface quality. Not once. Three times. We test for correct power 
d color. We inspect, scan and scrutinize for correct base 
rve, diameter, optical zone and peripheral curve. Only 
en we re absolutely sure it's a perfect Rx will we 

ease a contact lens to our customer. 

This kind of perfection could be expensive. But 
nega efficiency keeps the cost down. So our 
stomers always get unbeatable quality at 
'ompetitive price. 

Omega is brutal on contacte so a they're 

ntle on enc lei Lon e o f the 2 reasons | 

r custom coming b. 





BRUTAL. 


^ 
r IMS UH. Vows aaa Sa CUNNNE 
OMEGA OPTICAL COMPANY 
P.O. Box 22233. Dallas , Texas 75222 
(214) 241-4141 















Please send me full information about 
Omega contact lens service. Include kit 
supplies, price list and your new 
contact lens brochure THE MAKING 
Name n - PRECEDENT 
Address 

@)meEGa 
City —_ State. ^ Zip 












Jj» l ee F MEGA DOES NOT HAVE ANY RETAIL OUTLETS 
en 


THE FULL SERVICE LAB 


eL § à p NUMBERS. FOR CONTACT LENS SERVICE ONLY: National Number 800-527-2657 * Texas Number 800-492-2894 


=) 


The Precision Optics People 


Telephone: (714) 599-8347 / Toll Free: (800) 854-1761 
In California Call Toll Free: (800) 472-7770 
; Dhut T c ner COrDOTI On. Affil e of lo 


lab Corporation 



















D UD AC 
\utomatic Lens Measurement 
For Less Than $4700 








ir error virtually impossible. 


he advanced engineering of this 
istrument provides extraordinary 
liability (there's only one moving 

art) and makes automatic lens mea- 
Jrement affordable. The operation is 
mple—just a few easy steps anyone 
| your office can learn. 








Hx 


rep] Position STEPA Press STEP 










eSpectacles eRead Button e Appears 
du easily check glasses as a pair, With pushbutton ease, sphere, cylinder, R, appears on digital readout and on 
ngle lenses and contact lenses. axis, adds, horizontal and vertical (optional) hard copy printer. 
| prism are measured to better than 
ANSI Z-80 standards. 
PECIFICATIONS : : 
phere Range +30 D (0.12D & 0.25D STEP Mail This " HUMPHREY 
increments) e Cou pon INSTRUMENTS INCORPORATED 

ylinder Range +15 D (0.12D & 0.25D For data on why the Humphrey Lens 3081 Teagarden St., San Leandro, CA 9457; 

. increments) Analyzer is 3 steps ahead of other (415) 895-9110, (Outside California: 
ylinder Axis 0-180° (1° increments) instruments. 800-227-1508) 


artical Prism +15 (.25 increments) 











ateral Prism +15 (.25 increments) Name 
ize 13” wide x 12” deep x E. 
14” high Company /Institution 
Street 
o --————————e9—— — ee ee CÁ 


O Phone me at___________ to arrange a demonstration. 


-----------------------------------4 


. How did one side ot this 
Hoya plastic lens get away 
with hardly a scratch? . 


The unscratched hall 
of the lens is Quartz Coated. 
(An unretouched photo) 


If you were to rub the front surface of an ordinary 
resin lens a few times with scouring powder — and then 
do the same to the HOYA Hi-Quartz lens surface, 
you d be amazed. 

While the ordinary lens would be scratched, the 
Hi-Quartz would have come through the test 
virtually untouched. The secret is a quartz coating 
applied only to HOYA's own rigidly inspected lenses, 
giving them a high abrasion resistance? (Since 
over 95% of all scratches occur on the front surface 
of a lens, Hi-Quartz lenses are coated only on the 
convex side.) This means the lenses can take a lot 
of punishment. 

Hi-Quartz also has a special multiple layer 
coating that increases light transmittance to 
nearly 96%, against the 9276 of ordinary resin 

*HOYA cannot accept cut or uncut lenses 

sent into the Torrance full prescription 
laboratory due to possible lens imperfections 
that could interfere with the quartz. 





lenses. So ghost images and reflections are reduced 
HOYA resin lenses coated with Hi-Quartz also have 
durability, because the quartz and multiple coatings 
are firmly bonded together to the surface of the lens 

As an easy guide, the following types of resin 
lenses can be coated with Hi-Quartz: Single Vision: 
Flat Top 22, 25, 28; Round 22. These types of resi 
lenses cannot be coated with Hi-Quartz: Trifocal 
and Executive. 

Finally, Hi-Quartz has all the advantages of 
ordinary resin lenses, including safety, lightness 
and ability to be dyed. (Dyeing must be done 

before the quartz coating takes place.) 

HOYA's Hi-Quartz lens. When it comes to 
quality products HOYA hasn't even begun tc 
scratch the surface. 


HOYA LENS OF AMERICA, INC. 


To place your order, call or write: HOYA LENS OF AMERICA, INC., 970 Knox Street, Torrance, CA. 90502 
Tel.: (213) 770-6310/Nat. WATS: (800) 421-1993/Calif. WATS: (800) 262-1587 
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ith intraocular lens implants. If you are means less surgical time in the eye. 
mong them, the next logical step to consider An intact posterior capsule with less 
, the CAVITRON/KELMAN® PHACO- i trauma. Prompt convalescence. 
MULSIFIER® aspirator. Advantages which make KPE the 

Why? Because today’s PHACO- technique of choice for many 
MULSIFIER aspirator is the result of NN, surgeons. 
ì\ore than a decade of research and Ew So, if you're stepping into extracapsu- 
xperience gained from more than Los lar procedures, considér the PHACO- 
50,000 surgical procedures. Experience | EMULSIFIER aspirator. For a complete 
as resulted in refinements which provide list of advantages and other important 
reater control over irrigation, aspiration, information, fill in and return the coupon 
nd fragmentation, and enable the KPE* below. It's the next logical step. 


CAVITRON ™ 


A logical step 
n intraocular 
ens implants. 


A ea Se ; L1 
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seiman Phaco-Emulsification 
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avitron Surgical Systems 























ivision of Syntel, Inc./a Cavitron Co. Name 

(102 McGaw Avenue, Irvine, CA 92714 

14) 557-5900 Address —___ — 

| like to take the next logical step. Please City _ State — Zip- oo 
nd me more information on the PHACO- 

MULSIFIER aspirator. Phone Number ( ) E 





>œ us in Booth 422-435 AAO Exhibit. ATO 9/78 
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When chronic glaucoma becomes 
refractory to acetazolamide and 
miotics, consider NEPTAZANE 
before resorting to surgery. A 
significant number of patients no 
longer responding to acetazola- 
mide have been controlled by 
methazolamide! There are 
differences, too, when it comes to 
side effects, since many potients 
intolerant to acetazolomide may 
be maintained on methazola- 
mide. So whether the problem is 
inadequate l. O.P control or drug 
intolerance, NEPTAZANE is worth 
a trial before surgery. 


Defore prescribing. please consulr complere 
product informarion, a summary of which 
follows: 


Indications: For adjunctive rreormenr of 
chronic simple (open angle) glaucoma 
secondary glaucoma, and preoperatively 

in acute angie closure glaucoma where 
delay of surgery is desired in order to lower 
intraocular pressure 

Contraindications: Severe or absolure glau- 
coma and chronic noncongestive angle 
closure glaucoma, Of doubrful use in glau- 
coma due ro severe peripheral anrerior 
synechiae or hemorrhagic glaucoma 
Adrenocortical, heparic, or renal insufficiency 
electrolyte imbalance state, e.g.. hyper- 
chloremic acidosis; sodium and porassium 
depletion stares 

Warnings: Although teratogenic effects 
demonstrated in rats at high doses have not 
been evidenced in humans, Merhozolomide 
should not be used in women of child- 


surgery 


bearing porenrial or in pregnancy. especially 
in the first trimester. unless rhe expected 
benefits ourweigh porenriol adverse effects 
Precautions: Use with caution in patients with 
cirrhosis or hepatic insufficiency to forestall 
heparic coma: those on steroid rherapy: those 
with pulmonary obstruction or emphysema 
ro avoid acidosis. Electrolyte balance should 
be maintained. Although nor reported thus 
far with this drug. reactions common ro sulfon 
amide derivatives, such as fever. leukopenia 
hemolytic anemia, bone marrow depression 
or renal calculi, may occur 

Adverse Reactions (relatively mild and 
disappear on withdrawal or dosage 
adjustment): anorexia, Nausea, vomiting 
malaise, fatigue or drowsiness, headache 
vertigo. menrol confusion, depression 
poresrhesias. Urinary cirrare excrerion and uric 
acid ourpur is decreased during use of this 
drug. bur urinary colculi have nor been 
reporred 


NEPTAZANE 


METHAZOLAMI 


ec LEDERLE LABORATORIES, A Division of American Cyanomid Company, Pearl River, New York 10965 


'Hovener. WH Ocular Pharmacology. Third Ed The C V Mosby Co 


Tablets 
50 mg. 


St Louis. 1974. pg 478 414. B 


fou need a lensmeter that does more 





than just measure lenses. 


he Acuity Systems 
TO-LENSMETER"™ is a com- 
ely objective measuring sys- 
—the most accurate system in 
world for measuring all types 
mses. 

at the AUTO-LENSMETER 

; more than just measure. 


the optical laboratory and the 
ufacturing environment, the 
l'O-LENSMETER is an on- 
time-saver and diagnostic 
helping the manager pinpoint 
luction trouble spots and 
iciencies. With its unique laser 
. ray-path optical analyzer and 
usive, auto-align optical cen- 
ig system, the 


AUTO-LENSMETER always dis- 


The AUTO-LENSMETER is a 


plays the “one right answer" at the unique instrument designed to 


touch of a button. The completely 
objective AUTO-LENSMETER 
provides the flexibility needed to 
manage a business profitably. 


In the eye care professional’s 
office, the AUTO-LENSMETER 
provides the “one right answer” in 
just one second. And that’s for all 
types of lens neutralizations, 
regardless of who does the read- 
ing. Anyone can be easily trained 
in a matter of minutes to use the 
AUTO-LENSMETER. And, since 
no interpretation or target-focus- 
ing is necessary, there is no chance 
for operator error. Because 

atients trust the results of their 
‘computer tested” lenses, the 
AUTO-LENSMETER ends argu- 
ments and becomes a practice 
builder and a confidence booster. 


help the optical lab, the manufac- 
turer and the eye care professional 
successfully manage their busi- 
ness. Four models are available, 
two specifically designed for man- 
ufacturers, labs and dispensing 
practices, and two models for clin- 
ical practitioners. 

Acuity Systems has a free infor- 
mative booklet, “The One Right 
Answer’, for you. Please return 
the adjacent reply card or call 
Acuity Systems, toll free, at 
(800) 336-0359 for your copy. 







we Acuity 

Systems 

*al«Incorporated 

Advanced Instrumentation & Systems for Eye Care 
11413 Isaac Newton Sq., Reston, Virginia 22090 


The AUTO-LENSMETER...more than just a lensmeter. 
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ACLIHTY 
SYSTEMS 





Tested and proven in 14 years’ clinical use 





STOXIL 


brand of 


IDOXURIDINE 


‘The Standard 
for Herpes Simplex 
Kerotitis 


STOXIL 


and of 


DOXURIDINE 


Ointment 0.5% 
Solution 0.1% 





Never Exceeded in Clinical Effect 
Lower Cost than ara-A* 


Epithelial or Stromal Lesions 


*Based on manufacturer's suggested list prices. 
Check your local pharmacy for actual patient cost. 


M 
~ 





Before prescribing, see complete pre- 
scribing information in SK&F literature or 
PDR. The following is a brief summary. 


Indication: Herpes simplex keratitis (topi- 
cal use only). 


Contraindications: Known or suspected 
hypersensitivity to any of the com- 
ponents. 


Warning: Administer with caution in preg- 
nancy or women of childbearing poten- 
tial. Malformations were reported in one 
study in rabbits when idoxuridine was 
instilled in the eyes of the dams; a sub- 
sequent, more detailed study in rabbits 
showed no such effects, even at sub- 
stantially higher dosages. 


Precautions: If there is no response in epi- 
thelial infections after 7 or 8 days, other 
therapy should be considered. Recom- 
mended frequency and duration of ad- 
ministration should not be exceeded. 
Not effective in corneal inflammations 
if herpes simplex is not present. Boric acid 
should not be used concomitantly. To in- 
sure stability is maintained, the solution 
should not be mixed with other 
medications. 


Adverse reactions: Occasionally, irrita- 
tion, pain, pruritus, inflammation, or 
edema of the eye or lid; rarely, allergic 
reactions have been reported. Photo- 
phobia has occurred. Occasionally, small 
punctate defects (which may be a mani- 
festation of the infection), corneal cloud- 
ing, and stippling of the corneal epithe- 
lium have been observed. 


Supplied: 0.1% Ophthalmic Solution 
(1 mg./ml.) in 15 ml. bottles with 
dropper; 0.5% Ophthalmic Ointment 
(5 mg./gram) in 4 gram tubes. 


Smith Kline GFrench Laboratories 


Division of SmithKline Corporation 
Philadelphia, Pennsylvania 


SI«Gtr 


a SmithKline company 
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Important Advances 


The Peyman Vitrophage 
with the truly disposable cutters. 


Wide Angle Cutting Tip 


facilitates the removal of thick 
retropupillary membranes. 





Eye before operation Eye after operation 


The Peyman Vitrophage, with the instant on/off, cutting/vacuum 
system and only “truly disposable cutters”, provides precise, 
comfortable handling in such procedures as Vitrectomy (Pars 
Plana), removal of Cataractous Lens with Moderate Sclerosis, and 
as illustrated, thick Secondary Membranes and Taut Intravitreal 
Bands. 


Both the wide angle and standard cutters are disposable, 
eliminating the need for resterilization and allowing you and your 
staff greater flexibility in the scheduling of operations. 


The Peyman Vitrophage Model V-3002 is completely mobile and 
self-contained, and as it only requires standard 115 volt electrical 
supply, it’s ideal for clinics and emergency rooms. 





For further information call (213) 352-5955 Wide Angle Cutter 


Peyman Vitrophage 


A Division of David Kopf Instruments 

7327 Elmo Street 

Tujunga, California 91042 (213) 352-5955 

Eastern Regional Office 

27 Watchung Avenue 

Upper Montclair, New Jersey 07043 (201) 746-1485 





DKS 


"Inlike competitively made lenses 
th unlisted diopter power (which 
an vary up to fourteen diopters), 
lab lenses with listed numbers 

e customers complete assurance. 

lolab has developed a diopter 
lerance (t 250) - establishing it 
; one of the smallest variables In 

e computation of post operative 
fractions. 

lolab has established criteria on 
solution, back focal length, and 
e proper identification of diopter 
pwer. 


stributed by Physicians Dispensing Corporation 
filiate of lolab Corporation 


MODEL 24 


| 


Igoez2zes we 


The Precision Optics People 


lolab has 15 years of proficient 
experience as a manufacturer of 
precision optics. This has provided 
an avenue of professional exchange 
of expertise between the manufac- 
turing optician and the practicing 
ophthalmologist 


Telephone Toll Free: (800) 854-1761 
In California Call Toll Free: 

(800) 472-7770 

Telephone: (714) 599-8347 
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FOR SALE 


Acuity Auto-Refractor 
Model #6600. 


2 years old. 
$15,000. 
Contact Bill Vedder. 
214-241-3381 


eM rhe MN HINARI NEAN IS PP Nt aea ra mehr bt pma 


are you 
moving? 





Notify: 

AMERICAN JOURNAL OF OPHTHALMOLOGY 
Subscription Correspondent 

233 E. Ontario Suite 1401 

Chicago, IL 60611 


222171 
PAUL BROWN M. D. 


4500 E ONTARIO 
CHICAGO IL 60611 





IT SAVES TIME WHEN YOU INCLUDE YOUR AJO NUMBER 


Enter your number here 


Please change my address, effective... : 





PLEASE MAIL TODAY! 
Address Changes Take Six Weeks 
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ARAMYCIN 


gentamicin sulfate, U.S.P. 


OPHTHA 


Solution-Sterile š 
Ointment-Sterile 


Each mi ae gram contains gentamicin sulfate equivalent fo 
30 mq gentamicin 








DESCRIPTION aentamicin Sulfate ss a water-solub! 
obc of the arunaglycosde group active against a wide a 
Ud pathogenic Gram-negative and geam-posiive Dac tere 

GAR AMY CIN Ophthalmic Solution is a stet 
sonuibon Duffered to approximately OM 7 for use in the eye 
Each mi contains gentamicin sulfate cegibevalent to 3 0 mg 
gentamicini Sha?) onosphate manosoduum phosphbate 
Ssog8ngm chloride, and Denzalkorsum. chloride as a priemery 
pve 

GARAMYCIN Ophthalmic Ointment is a stente ointment 
each gram contaming geniamic i Sullate equivalent to 30 
mag gentamucinion a bland base of white petrolatum with 
methylparaben and Prepytpsraben as preservatees 
ACTIONS The gram-posiive bactenia against whic! 
famen Sulfate ERAT de Ccoaguliase- positive Pa C 
i eQgative « i 
gre. PEERS stan i 10 D 2 
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Dy rep eated G XD 
INDICATIONS € YCIN Ophthalmic Son and 
Ointment are indic. aedi itt qa GHG treatment of infections of 

ie xterm eye and gs adnexa Caused by suscepht 
acena Suchiintechons embrace comurnctyvdis keraths and 
&eratocorunctivi corneal ulcers EDS and blest 
(coconginoctivitis acute memsbomiamtis i Oovcystitis 
CONTRAINDICATIONS | GARAMYUIN Ophthaimic Solution 
and Ointment are zontraindic ated m ais weh known 
hypersensitiaty fo an tents 
WARNINGS ARAM re UNO 'Ophthaimié Solution «5 nol for 
muection. H should never be injected Subconunctivally nor 
uld it De deectiy introduced into the antenar ch: amber of 
T HM Gye 


PRECAUTIONS ai 
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" Dor ner develc 
aration and ins ppropna 
Ophthe mic Qenimeris "may refard co E 
ADVERSE REACTIONS Transient irnitation. mas been te. 
ported with fhe use ef GARAMYCIN Ophthalmic Solution. 
Occasional punung of sunging may occur wilh the use of 
GARAMYCIN Ophthalmic Ointment. 
DOSAGE AND ADMINISTRATION GARAMYCIN Ophthal- 
mic Solution: instili ane or two drops into the alfec ted A 
avery four hours. 1n severe infections, dosage may 
creased to as much as iwo Grops once every hour 
GARAMYCIN Ophthaimic Ointment: appiy a small amount 
to ine aU acted eye two to three tines a day 
HOW SUPPLIED GARAMYCIN Ophthalmic Solution— 
Sterile, 5-mi plastic dropper bottle, sternis boxes of one and 
six Store away from Meat 
GAR AMYCIN Ophthalmic Ointment- Sterile, «ounce 


tube. boxes of one and ss. Store away from hea? 


ue use of the 
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For complete getads. consult package insert or literature 
avaiable tram your Schenng Representative. or Professional 
Services Department, Schering Gorporahon. Kendworth. New 
Jersey OFER 
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| Automated refraction... 


r a question of 
' “IF” 
. Its just a question of 





“WHEN” 


Now’s the time to automate the refractive part of your practice. 


ovide superior eye care 


a professional, you want to give your patients 
' very best eye care possible. The Acuity Systems 


JO AUTO-REFRACTOR® adds the helping hand 


1 need. Our new technology significantly 

proves your refractive capability over manual 
hniques. Poor responders and other difficult 
tients including aphakics, intraocular and contact 
s patients, very young children, spectacle blur, 
isors reflex, and early pathology patients are 
racted faster and more accurately than is now 
manly possible. 

t’s the most effective system for providing supe- 
r eye care. The 6600 AUTO-REFRACTOR 

atly reduces the refractive time, allowing you to 
nd more time with your patients, giving them 
‘care that only you can provide. 

[he unique features of the 6600 AUTO- 
BRACTOR guarantee a more accurate refrac- 
n and give you time to deliver superior eye care. 
One-second measurements allow for highly- 
‘cise objective sphere, cylinder and axis readings. 
fractions are completed in just one second on 

n the most difficult patients. 

*Auto- Track", the patented, automatic eye-track 
. system, continually moves with the eye, even in 
itagmus patients and those unable to fixate. 


Optical scan automatically and instantaneously 
wides additional refractive data on early pathol- 
' patients with just the push of a button. 


et the challenges of modern eye care 

day's successful eye care practitioner faces 

ny challenges which, if met in an efficient way, 
'sent many opportunities. 

National health care and third party payment 
ns are present in various forms. The fixed fee 
icture and the added patient volume challenge 
1 to become more efficient. The 6600 AUTO- 
EFRACTOR lets you meet the challenges and 





turn them into an opportunity to see additional 
patients while providing superior eye care. 

è Successful practice growth in times of inflation 
and rising taxes requires that you increase your 
practice volume by at least 10 percent per year, just 
to keep pace with the economy. The 6600 AUTO- 
REFRACTOR helps you meet this challenge by 
improving office efficiency, increasing productivity, 
and significantly reducing your tax burden. 

It’s plain to see that NOW is the time to start 
providing superior eye care to your patients and to 
meet the challenges facing you and your practice. 
Send for the free booklet “Automated Refraction 

. its Time". You'll learn why automated refrac- 
tion is no longer a question of "IF", it's just a mat- 
ter of answering, “When is it right for me?" 


Mail the coupon or call toll-free, 800/336-0359 
In Virginia, call collect, 703/471-4700 





«», Stems 


11413 Isaac Newton Sq. 
Reston, Virginia 
(703) 471-4700 






l'd like to learn more about 
Automated Refraction and see 
if now's the time to add the 6600 
AUTO-REFR. yc TOR to my practice. Please send me 








the free booklet, “Automated Refraction . . . it’s Time" 
Name 

Address 

City State CAD es 
Mine is a [O] solo group/partnership practice. 


I do approximately refractions in a typical 
day. Mail to: Acuity: Systems, Inc. 11413 Newton 
Square Reston, VA 22090 . 9-JO 


ANEMIC 
BOCA 


rasonic Diagnostic 
t Designed For The... 
..- Office... Clinic... 
Hospital... 

eaching Institution. 








for your blade-breaker 


designed to replace the inconve- 
nience of razor-blade fragments. 


RUDOLPH BEAVER, INC. 
480 TRAPELO ROAD 
BELMONT, MA 02178 








WITH AOSOF T iietraticon A) 
THE UNCOMPLICATED 
SOFT CONTACT LENS. 


UNCOMPLICATED DESIGN ASSURES EXCELLENT VISION 

Every AOSOFT lens is lathe-cut to give your patients sharp visual acuity and 
uncompromising fit. More than 150 quality-control checks during the pro- 
cessing of the AOSOFT lens assure you of the highest possible consistency, 
smooth optical surfaces and edge integrity. 


UNCOMPLICATED FITTING MEANS MORE SUCCESSFUL 

FITTINGS PER DAY 

Fewer variables in the AOSOFT lens Vault fitting system mean you can fit 
more patients per day. In fact, clinical studies show that over 90% of patients 
can be fitted with just three vaults’ Your time involved in lens selection 

IS Cut to a minimum. And you have more successful fittings, even with hard- 
to-fit patients. Whether you prefer to fit from an inventory or from 

a small diagnostic set, there is an AOSOFT lens system for you that 

IS simple, easy, uncomplicated. 


UNCOMPLICATED PERFORMANCE REDUCES PATIENT COMPLAINTS 
Your patients can expect comfort from the first day you fit them, with a 
minimum of spectacle blur. You get few patient "call-backs" since problems 
are minimal with the rapid adaptation and easy-to-wear schedule of 

the AOSOFT lens. 


UNCOMPLICATED OFFICE MANAGEMENT MEANS MORE 

. TIME FOR YOU 

Now you can spend your valuable time on more important things. You can 
Increase your practice income potential, make your practice more cost- 
efficient, increase your patient flow. Today, thousands of your colleagues 
are enjoying less complicated practices by building on the AOSOFT 

lens, the uncomplicated soft contact lens. Shouldn't you make it the primary 


lens IN YOur practice, too? | Data on tile. American Optical Corp . Soft Contact Lens Div Southbridge. MA 01550 
See next page for prescribing information 


Getrofilcon A) LO, 


HYDROPHILIC CONTACT LENSES 


SOFT CONTACT LENS DIV 
Sx )uthbridge MA 0650 


AOSOFT* (tetrafilcon A) Hydrophilic Contact Lenses 

DESCRIPTION 

AOSOFT * (tetrafilcon A) Hydrophilic Contact Lens is a hemispherical shell 
which covers the cornea and may cover a portion of the adjacent sclera. The 
iens material, tetrafiicon A. is a hydrophilic random terpolymer of 2-hydroxy- 
ethyl methacrylate, N-vinyl-2-pyrrotidone and methyimethacrylate. The 
polymer is a three-dimensional network of terpolymer chains joined by divinyl- 
benzene cross-links. It consists af 57 5% tetrafilcon A and 42.5% water by 
weight when fully hydrated in 0.9% sodium chloride solution buffered with 
monobasic and dibasic sodium phosphates. 


ACTIONS 

inits hydrated state, the AOSOFT* Hydrophilic Contact Lens 1s soft and 
pliable. When dry, the lens becomes hard and bnittle. These states ate 
completely reversible and a lens which has been permitted to dry out will 
recover all of its hydrated properties when placed in normal saline for a period 
of two hours. When placed on the human cornea, the hydrated lens acts as a 
refracting medium to compensate spherical ametromas. The material has a 
refractive index of 1.43 and the lens has a visible light transmittance greater 
than 9735. 


INDICATIONS 

AOSOFT* Hydrophihic Contact Lenses are indicated for the correction of 
viSton in persons with non-diseased eyes who have spherical ametropias, 
corneal astigmatism of 2.50 diopters or less and/or refractive astigmatism ot 
2 Q0 diopters or less. 


CONTRAINDICATIONS 

AOSOFT* Hydrophilic Contact Lenses are contraindicated in the presence of 
any of the following conditions: (1) Acute and subacute inflammation of the 
anterior segment of the eye (2) Any eye disease which affects the cornea and 
conjunctiva. (3) Insufficiency of laciimal secretion (4) Corneal hypoesthesia. 
(8) Any systemic disease which may affect the eye or be exaggerated by 
wearing contact lenses 


WARNINGS 

Medications and Eye Drops: AOSOFT* Lenses must be stored in an 
appropriate solution when off the eyes, the type of solution being dependent an the 
system used for disinfection. When the lenses are disinfected with the thermal 
disinfection system, they may be stored onlyin LENSRINS* or BOIL n SOAK* 
Solution (stente, buffered preserved saline solution). When lenses are disinfected 
with the chemical disinfection system, they may be stored oniyim FLEXSOL* 
Solution (sterile, isotonic buffered solution containing Adsorbobase — a water 
soluble polymeric vehicle — and preserved with thimerosal Q0015, chiorhexidine 
0.005% and edetate disodium 0.1%) 

No ophthalmic solutions or medications, including hard contact lens solution, 
can be used by AOSOFT* Lens wearers prior to or while the lenses are in place on 
the eyes. Also. no solutions, including hard contact lens solutions, other than 
LENSRINS* or BOIL n SOAK! Solution or FLEXSOL * Solution may be used on 
AOSOFT* Lenses when they are off the eyes. 

Since hquids and vapors may be absorbed by AOSOFT* Lenses, they should 
not be placed in the mouth for wetting, nor wiped with a cioth or tissue. 

Abrasions and infections: |! à lens becomes less comfortable than it was 
when first placed on the wearer's cornea, the lens should be removed immediately 
and the wearer's eye and the lens examined for the possible presence of a foreign 
body if any eye abrasion, ulceration, rritabion or infection is present, or any 
abnormal eye condition is observed concurrently with lens wear. the lens should 
be removed immediately and a physician consulted. 

Wearing Restrictions: AOSOFT* Hydrophilic Contact Lenses shouid not be 
worn while swimming, sleeping, or in the presence of irotating fumes of vapors. 

Visual Blurring: i! visual Hurung occurs, the lens must be removed until the 
condition subsides. 

Lens Sanitation: Patients must adhere to the recommended day sanitary 


procedure may result in the development of sencus ocular infections. 


PRECAUTIONS 

Storage: AOSOFT* Lenses may be stored oniyin the appropriate storage 
solution LENSRINS* or BOIL n SOAK? Solution or FLEXSOL* Solution depending 
on disintecting methods used. IF teft exposed to au, the lenses will dehydrate, 
become brittle and break readily Ifa jens dehydrates, it shouid be soaked in either 
LENSRINS*. BOIL n SOAK* ot FLEXSOL* Sotubion until it retums to a soft, supple 
state. 

Cleaning and Disinfecting: AOSOFT" Lenses must be both cleaned and 
disinfected daily Separate procedures and products are needed to ciean and to 
disintect. Two methods of disinfection, thermal or chemical, have been shown to 
be equally effective. The choice of disinfection system should be made in 
consultation with your eye care practibioner. 

Cleaning: Daily cleaning is necessary to remove mucus and other deposits 
which may have accumulated on the lens surface, Each time the lenses are 
removed from the wearer's eyes, both surfaces of the lenses must be cleaned 
using several drops of PREFLEX* Cleaning Solution (sterile solution of a nonionic 
Cleaner preserved with thimerosal 6.002% and edetate disodium 0.1%). Lenses 
must be cleaned before they are disinfected, as deposits on the lenses tend to 
harden and become more difficult to remove after the lenses are disinfected. 

Disintecting: AOSOFT*® Lenses may be disinfected with either a thermal or 
chemical regimen. One method or the other must be selected, but not both. THE 
USER MUST NOT ALTERNATE BETWEEN METHODS. 

Thermal Disinfection Method: AOSOFT* Lenses may be effectively 
disinfected after cleaning with PREFLEX* Cleaning Solution with use of the 
AOTHERM”™ Heating Unit For Lens Disinfection and LENSRINS* or BOIL n SOAK* 
Solution. Fresh LENSRINS* or BOIL n SOAK* Solution must be used for daily 
storage of lenses or each time the lens is stored. The AOTHERM™ Heating Unit For 
Lens Dismnfection requires distilled water The AOSOFT* Lens Storage Containers 
must be emptied and filled with fresh LENSRINS* or BOlL n SOAK* Sotution just 
pror to disinfecting the lenses. 


Chemical Disinfection: Disinfection with PREFLEX* Cleaning Solution, € 
FLEXSOL* Soiution and NORMOL* Rinsing Solution (sterile isotonic saline 
solution preserved with thimerosal 0.001% and chlorhexidine 0.005%) has also 
been shown !o be an effective disinfection system for daily care of AOSOFT* 
Lenses. 

AOSOFT* Lenses must be cleaned and rinsed daily (of after wearing) with 
PREFLEX® Cleaning Solution and NORMOL* Rinsing Solution. The ADSOFT* 
Lens Storage Containers must be emptied and refilled with fresh FLEXSOL* 
Solution each time the lens is stored. Fresh FLEXSOL* Solution must be used daily 
tor stotage and disinfection. 

WARNING: DO NOT MIX OR ALTERNATE THE DISINFECTION AND STORAGE 
SYSTEMS. FLEXSOL® SOLUTION SHOULD NOT BE USED WITH HEAT 

Hygiene: Before handing the lenses, hands must be washed. ngsed thoroughly 
and dried with a lint-free towel Cosmetics, lotions, soaps, ou and hand creams 
must not come in contact with the lenses since eye irritation may result. if hair 
spray ts used while the lenses are being worn, the eyes must be kept closed 
until the spray has settled. 

Fluorescein: Never use fluorescein while the patient is wearing the lenses 
because the lenses will become discolored. Whenever fluorescein is used, flush 
the eyes with LENSRINS* or BOIL n SOAK* and watt at least one hour before 
replacing the lenses. Too early replacement may allow the lenses ta absorb 
residual fluorescein. 


ADVERSE REACTIONS 

Senous cormeal damage may result from wearing lenses which may have 
soaked in hard contact tens solutions. Eye irritation may occur within a short 
time after putting on a hypotonic lens. Removal of the lens will relieve the 
irritation 

Very rarely a fens may adhere to an eye as a result of a patient sleeping with 
the lens on, or as a result of wearing a hypatoruc lens. I a lens adheres for any 
reason, the patient may be instructed to apply a few drops of LENSRINS* or 
BOIL n SOAK* Solution (i using a thermal disinfection regimen) or 
ADAPETTES* Cleaning and Rewetting Solution (sterile, sotone, buffered 
solution containing Adsorbobase and preserved with thimerosal 0.002% and 
edetate disodium 0.05%) (f using a chemical disintection regimen). and wait 
unti the lens moves freely before removing it. 

Clinical studies indicate that corneal edema as manifested by symptoms 
such as rainbows or halos around light or visual blurring may occur it lenses 
ate worn continuously for too long a time, Removal of the lenses and a rest 
period of at least one hour generally relieve these symptoms. i symptoms do 
not subside promptly, professional consultation should be obtained. 

Excessive teanng, unusual eye secretions and photophobia are not normal; 
these symptoms occur, the patient should be examined to determine their 
Cause, 


DOSAGE AND ADMINISTRATION 

Fitting: Conventional methods of fitting contact tenses do not apply to 
AOSOFT™ (tetrafilcon A) Hydrophilic Contact Lenses For a detailed description of 
the fitting technique. refer to the Fitting Guide for AOSOFT* Hydrophilic Contact 
Lenses. copies of which are available from: American Optical Corp. Soft Contact 
Lens Div. Southbridge. MA 041550. i 

Wearing Schedule: There may be a tendency for the patient to overwear the 
ienses initially Therefore, the importance of adhenng to the following imitial daily 
wearing schedule should be stressed to the patient, 





Weat Time 
fhours) 


Wear Time 


Rest Period 
(hours) 


fhours) 


«4D OD - OD Ch & GOR H+ 


2 
2 
2 
2 
2 
1 
1 
1 
1 
1 


balance of 
waking hours* 





*ienses should never be worn 24 hours a day 


Lens Care and Handling: Care mus! be taken on the inital visit to assure that 
the patient is supplied with an AOSOFT* Wearers Kit and fully understands all 
care and handling instructions for the lenses. As with any contact lens, regular 
recall visits are necessary to assure patient health and compliance with 
instructions. 

How Supplied: Each iens is supplied sterile in a glass vial containing O 97b 
sodium chloride solution buffered with monobasic and dibasic sodium 
phosphates. The glass vial is marked with the Vault Number, Dioptric Power. 
and Lot Number. 

The AOSOFT* Wearer's Kit is required for lens cleaning, disinfection and storing 
of the lenses. The Kit may consist of either of the following: 

Thermal Disinfection Regimen: AOSOFT* Wearer's Kit, AOTHERM"" Heating 
Unit For Lens Disinfection, LENSRINS® Solution, PREFLEX* Cleaning Solution. 
AOSOFT* Wearer's "How To" Book, AOSOFT* Lens Storage Container 

Chemical Disintection Regimen: ADSOFT* Wearers Kit, AOSOFT* Lens 
Storage Container, PREFLEX* Cleaning Solution, NORMOL* Rinsing Solution, 
FLEXSOL* Storage and Disinfection Solution, AOSOFT* Wearer's "How To" Book. 
PREFLEX, NORMOL, FLEXSOL, ADAPETTES, and BOIL n SOAK are registered 
trademarks of Burton, Parsons & Company, Inc. 


CAUTION: Federal law prohibits dispensing without prescription. 


® 


American Optical Corp. 
SOFT CONTACT LENS DIV. 


Southbridge, MA 01550 1278 
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"Nervous" is a label people gave her. 
The Eye Computer knows better. 





A lot of elderly patients find eye Say it to yourself: The Eye Computer. 













examinations totally unnerving. And many find It's a logical name for an autorefractor. And a 

themselves unable to concentrate for more perfect way for patients to describe the 

than a few minutes at a time because of it. Dioptron® IT. We expect you'll be hearing a lot 
While sympathy and patience will suffice more requests for it by name. 

for some, at least one brave lady we know TM 

decided she deserved something better. And (e EYE COMPUTER 

she got it. By asking for the Dioptron® II Eye ASA 


Computer directly. 

Somewhere she'd heard that the Eye 
Computer lets you relax and be = 
yourself. Without having to 
respond, without being confused. 
And because all the mistakes, 
false-starts and fatigue were gone, 
an eye examination could be 
completed in one visit — rather 
than a week of short, tedious 
sessions. From her own Stale. Zip 
experience, it was the most suc- AJos78 Telephones 
cessful examination shed ever had. (WS 1 — —— ui 


COHERENT 


3210 Porter Drive, Palo Alto, CA 94304 
Phone: 415/493-2111 


Yes, Coherent, 
| want more facts on the Eye Computer. 


My needs are: O Immediate O 3-6 months 
O Reference 


Name 

Hospital/Clinic 
Address 
City 


DIOPTRON® and Eye Computer™ are registered trademarks for the 
automatic objective retractor manufactured by Coherent. Inc 








‘The tris Clip 
Four Loop Lens by 
Jolab Corporation 


The four loop, iris plane lens has 
seen a multitude of changes in 
its lifetime. 


Some of these changes have come 
about through the close cooperation 
of lolab and members of the 
implant community. The cooperation 
is shown in our product. 


Distributed by Physicians Dispensing Corporation, Affili 





L Well defined loop angle geometry 
L] Easily discernable dioptic power 
LJ Rigidly controlled clearance 
between the posterior surface of 
the lens and the posterior loop for 
proper iris clearnace 

L First to introduce weight saving, 
non-biodegradable, polypropylene 
loop construction 


By choosing this lens design for 
implantation you've aligned yourself 
with an exceptional group of 
implanting surgeons. We feel we 
make a lens worthy of this group. 


— 
d 








Telephone Toll Free: “17! 
Toll Free In California: (800) 472-77 
Telephone: (714) 599-8347 





- CORPORATIC 
The Precision Optics Peop 


ate of lolab Corporation 
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/ j| | Balance—the key fo Softcon performan 
! {|  Meetste needs of patient.and practitioner. 
| [|  [  $uitsthe needs of the daily, as well asioccasiona 








| EJ E 4 m No/adaptation period is necessary. 
E 4 H d m immediate comfort, first day;. .all day...e 
sual acuity of 20/20 or better, in 9795 of t 
' — f-m Utilizes the convenient "cold" disinfectior 
Available in a wide range of powers: mir 

igh I and plano. 
~~ PDataon file, Soft Cdntaci LensDiv. American Optigal Corp.. Southbridge, MA 
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Balance—the key to Softcon comfort 


Lens water content of 55%. 
Hydroequivalence closest to that of cornea. 


m Enhances lens/cornea compatibility. 


m Ensures wearer comfort without compromising 
handling or optical properties. 


m Improves permeability and fluid exchanges. 


m Maintains constant environment of fresh tears 
due to exceptional tear pump action. 





Balance—the key to Softcon fit 


Computerized lens geometries. 
Lathe-cut miniscleral configuration. 


m Provides uniform carrier geometry for all lens powers. 


m Offers “fast-fit” techniques in 6 lens geometries 
(3 of which will fit 80% of patients). 


m Achieves superior centration and stable visual acuity. 


m Permits refined power adjustment without 
compromising fit and comfort. 


see next page for full prescribing information. For further details, fill out and mail this coupon 
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Joftcor ) Please tell me more about the new SOFTCON® (vifilcon A) Contact Lens 
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(vifilcon A) | LI Send information 
Cl Have representative call on 
meets | (Best Day) (Best Time) High 
the | The SOFTCON Lens was worth waiting for Minus Plus Plus 
t h 1 C Here is my order for SOFTCON Lenses. ô Lenses O o o [] 
oug es | 12 Lenses O [] n [] 
tests | MdliesesO OF OF D 
with the | My SOFTCON Distributor is 
| 
softest | |I now prescribe or dispense 
touch | "TN (Contact Lenses) 
fay e | | Address 
American Optical Corp | City State Zip 
SOFT CONTACT LENS DIV, | 
Southbridge. MA 01550 | Telephone 
| 
| 





SOFICON* (vifilcon A) Contact Lens 

Vision Correction Use 

DESCRIPTION The SOFTCON (vifilcon A) Contact 
Lens is a hemispherical flexible transparent 

shell which covers the cornea and part of 

the sclera. The lens is composed of vifilcon A, 

a soft hydrophilic plastic co-polymer 

of 2-hydroxyethy! methacrylate and povidone, 
USP. The chemical name is: Poly (2-hydroxyethyl 
methacrylate-co-ethylene dimethacrylate- 
co-methacrylic acid-g-povidone). When fully 
hydrated, the lens contains about 55% water 
by weight 

INDICATIONS The SOFTCON Contact Lens is 
indicated for the correction of visual acuity in 
persons with non-diseased eyes and in aphakia 
It is indicated for persons who have spherical 
ametropias, refractive astigmatism usually 1.50 
diopters or less and/or comeal astigmatism of 2.00 
diopters or less 

CONTRAINDICATIONS Presence of any active 
infection or inflammation of the eye, insufficient 
tears, corneal hypoesthesia or any systemic 
disease which may affect the eye adversely or be 
exaggerated by wearing contact! lenses 
WARNINGS Medications and Eye Drops— ne 


SOFTCON Contact Lens must be stored only in 
FLEXSOL* soaking solution. NEVER USE CONVEN- 
TIONAL HARD CONTACT LENS PRODUCTS WITH THE 
SOFICON CONTACT LENS. No ophthalmic 
solutions or medications may be used by 
SOFTCON Contact Lens wearers immediately prior 
to or during wear of the lens. No solutions other 
than PREFLEX*, FLEXSOL. and NORMOI * used for 
cleaning and chemical disinfection may be used 
Aphakic Patients— Patients who have undergone 
surgery for cataract removal should not be fitted 
with SOFTCON Contact Lenses during the 
immediate post-operative period; until, in the 
opinion of the surgeon, the eye has healed 
completely 

Abrasions and Infections—!f a iens becomes 
less comfortable to the wearer than when ıt 
was first placed on the cornea, the lens 

should be removed immediately, and the 
wearers eye and the lens examined for the 
possible presence of a foreign body. If any 

eye abrasion, ulceration, irritation or infection 

is present, or any abnormal eye condition ıs 
Observed concurrently with lens wear, the lens 
should be removed immediately and a 
clinician must be consulted 

Lens Care — WEARERS MUST ADHERE TO THE 
RECOMMENDED DAILY CLEANING, CARE AND 
DISINFECTION REGIMEN AS DESCRIBED IN THE 
SOFTCON WEARER'S BOOKLET. FAILURE TO ADHERE TO 
THE RECOMMENDED PROCEDURES MAY RESULT IN 
THE DEVELOPMENT OF SERIOUS EYE INFECTION. 
Wearing Restriction — The lens should be removed 
before sleeping or swimming, and should not be 
worn in the presence of irritating fumes or vapors 
Visual Blurring—!f unusual visual blurring occurs 
the lenses must be removed until the condition 
subsides. If blurring persists see your eye care 
practitioner 

PRECAUTIONS Storage — ^e SOFTCON Contact 
Lenses must be stored only in FLEXSOL soaking 
solution. If left exposed to air, the lenses will 
dehydrate, becoming hard and easily damaged 
If a lens dehydrates, it should be carefully 
handied and soaked again in FLEXSOL until if 
returns to its normal soft, supple state 


Cleaning and Disinfection — THE SOFTCON 
CONTACT LENS MUST BE BOTH CLEANED AND 
DISINFECTED DAILY. ONE PROCEDURE DOES NOT 
REPLACE THE OTHER. 

Cleaning — Daily cleaning is necessary to remove 
mucus and other deposits which may have 
accumulated on the lens surface from normal 
ocular secretions, airborne debris. or handling 
The lenses must be cleaned before being 
disinfected, as deposits on the lens tend to 
harden and become more difficult to remove after 
the lenses are disinfected 

Disinfection —Lenses must be disinfected daily 
according to the chemical disinfection regimen 
For chemical disinfection, all three solutions 
PREFLEX, FLEXSOL, and NORMOL, must be used 
and must be changed daily. In the event that 
the chernical disinfection materials are not 
available, the lenses should not be worn 


First Class 
Permit No. 1 
Southbridge. 
MA 01550 





BUSINESS REPLY MAIL 


No postage stamp necessary if mailed within the United States 





Postage will be paid by 


American Optical Corporation 
SOFT CONTACT LENS DIVISION 


44 Mechanic Street 
Southbridge, MA 01550 


Attn: Dept A 


Hygiene — Hands must be washed, rinsed 
thoroughly and dried with a lint-free towel before 
handling the lenses. COSMETICS, lotions, soaps, 
oils and hand creams must not come in contact 
with the lenses since eye irritation may result 
If aeroso! sprays are used while the lenses are 
being worn, the eyes must be kept tightly closed 
until the sprays have settled 
Fluorescein —Use of fluorescein while the patient 
is wearing the lenses may cause [he lenses to 
become discolored, Whenever fluorescein is used, 
irigate the eyes with preserved normal saline 
solution, and wait at least one hour before 
replacing the lenses Too early replacement may 
allow the lenses to absorb residual! fluorescein 
irreversibly 
ADVERSE REACTIONS Serious corneal damage may 
result from weanng lenses which have been 
soaked in conventional (hard) contact lens 
solutions 
Eye irritation may occur within a short time 
after applying a hypertonic lens. Removal of the 
lens will relieve the imitation Very rarely, a lens 
may adhere to an eye as a result of a patient 
sleeping with the lens on or while wearing a 
hypotonic lens. If a lens adheres for any reason, 
apply a few drops of ADAPETTES* directly to the 
eye and wait until the lens moves freely before 
removing it 
Clinical studies indicate that corneal 
edema as manifested by symptoms such as 
rainbows or halos around lights. or visual 
blurring may occur if lenses are worn for too 
long a time Removal of the lenses and a rest 
period of at least one hour generally relieves 
these symptoms. If symptoms do not subside 
promptly. or if excess tearing, unusual 
secretions. or photophobia develop, 
professional consultation should be obtained. 
DOSAGE AND ADMINISTRATION Fitting — Usual 
methods of fitting conventional (hard) contact 
lenses do not apply to the SOFTCON Contact 
Lens 
For a detailed description of the fitting 
technique. refer to the SOFTCON Fitting Booklet. 
Wearing Schedule — Ihe wearing schedule should 
be determined by the eye care practitioner 
Studies have not been performed to support 
the safety of this lens for longer than the 
recommended wearing time 
Patients should wear their lenses for 8-16 hours 
on the day the lenses are dispensed. If patients 
cannot tolerate 16 hours of lens wear daily, the 
eyes should be examined and the lens fit 
re-evaluated 
Lens Care and Handling — Care must be taken on 
the initial visit to assure that the patient is 
supplied with a SOFTCON Care Kit ond fully 
understands all proper care and handling 
procedures for the lenses. As with any contact 
lens patient, regular re-examination visits are 
necessary to assure ocular health and patient 
compliance with instructions 
How Supplied —Each lens is shipped sterile in a 
sealed glass vial containing buffered normal 
saline solution. The vial label is marked with the 
base curve, dioptric power, diameter and the 
manufacturing identification number of the lens 
Patient Care Kit —The SOFTCON Care Kit is a 
package required for cleaning. disinfection 
and storage of the lenses. It consists of the 
following 
E Carrying & Storage Lens Case 
@ PREFLEX* Sterile Cleaning Solution 
B FIEXSOL* Sterile Disinfection and 
Storage Solution 
E NORMOL* Sterile Rinsing Solution 
ll ADAPETTES* Sterile Lubricating Solution 
@ SOFTCON Woearer' s Booklet 
Caution: Federal law prohibits dispensing 
without prescription 


PREFLEX*. FLEXSOL*, NORMOL* 
ond ADAPETTES*. Trademarks 
of Burton. Parsons & Co. Inc 


/^.9, 
American Optical Corp. 
SOFT CONTACT LENS DIV, 

Southondge MA 01550 
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Nikon glass, 
Nikon optics, 
Nikon aspherical lenses. 





When you want a sharper, brighter image of the eye 
fundus, look to Nikon. Nikon introduces its new multi- 
layer-coated aspherical lenses that reduce nearly all 
harmful light reflection while transmitting more visible 
light, to give you the sharpest, clearest image of the eye 
fundus you have ever seen. 

These new Nikon Clear Coat aspheric lenses elimi- 
nate spherical aberration and coma. Peripheral blur is 
overcome, so that the image is clear and accurate. 

In addition to the sharp, minimally distorted image, 
you get uniform brightness, larger apertures, and light 
weight. 

New Nikon Clear Coat aspherical lenses are avail- 
able in 14, 20, and 28 diopters. For complete informa- 
tion, write or call Nikon Inc., Instrument Division, 
Ophthalmic Department, Ehrenreich Photo-Optical In- 
dustries, Inc., 623 Stewart Ave., Garden City, N.Y. 
11530; (516) 222-0200. Look to Nikon 


„in ocular measurement ~ 
and IOL power determination. 


Consistent accuracy in axial measurement of ocular structures is yours with the 
clinically proven Sonometrics Digital Biometric Ruler, DBR-300. 
Comfortable examination of a seated patient is performed with no preparation 
and with repeatably accurate measurements. A mechanically pressure- 
controlled probe virtually eliminates globe distortion. Axial length is displayed 
clearly as both linear A-scan and digital readout on the same oscilloscope 
screen. Photography of displays is simple and instant. The compact, mobile 
DBR-300 is as easy to use as an applanation tonometer. Learn more. 
Send this coupon or call 

collect, (212) 765-8205 











DBR-300 oscilloscope presentation 
showing characteristic A-scan pattern 
along the visual axis and simultaneous 
readout of axial length in millimeters. 
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TS NICE TO KNOW. 


Extensive clinical tests indicate 
Visine is ideally suited 
for your recommendation. 








Visine” has been proven safe and effective For this relief, more people already use 
for relief of symptoms of minor eye irritation. — Visine than any other eye drop. And this wide- 
Whatever causes your patients’ minor eye Spread acceptance plus Visine's extensive 
irritation— glare, pollen, close work or air pollu- Clinical testing means you can recommend 
tion — Visine provides fast relief. It relieves the Visine to your patients with confidence. 
burning and itching, and its vasoconstrictor «ipa Clinical «10.878 (1955-'57). Additional NDA Clinical 
(tetrahydrozoline HCL) effectively removes *10-878 (1961). Subsequent Double-Blind Efficacy 
redness from the eye. Studies (8/72, 9/76, & 2/77). ©1978 Pfizer Inc. 


Visine Eye Drops is another quality product from Pfizer Inc. 


OPTYL is 


synony mous with 
patient comfort 
and proper fit. 


Unlike ordinary plastic eyeglass 
frames, OPTYL frames 
maintain their adjusted optical 
center, do not distort or 

require constant re-alignment. 





The secret of OPTYL's stability is in 
its molecular filaments and their 
chemical bonding. Ordinary acetate or 
celluloid frames have filaments that are not 
uniformly distributed throughout the frame 
material. The filaments are physically 
mixed and interspersed in irregular 
patterns, leading eventually to structural 
weakness. Plasticizers, added to strengthen 
the material, are likewise scattered and 
irregularly distributed among the filaments. 
Both the filaments and plasticizers move 
or “creep” within the material, affecting 
frame fit and requiring repeated adjust - 
ments by the optical dispenser. 


OPTYL frames 
maintain their fit 
and comfort regard- 
less of anatomical 
variations of the 
human head. 





Unfortunately, the human head does not 
provide an ideal standard support for 
eyeglasses. Noses, bridges, and ears differ. 
It rarely occurs that the head is perfectly 
bisymmetric. Yet for frames to fulfill their 
function in holding corrective lenses in 
front of the eyes, they must fit firmly on the 
head. To keep eyeglasses accurately posi- 
tioned, supporting points, such as the 
bridge and ears, and friction are necessary. 
This means that frames are subject to con- 
tinuous tension when worn. 

Because the "creep" or movement of fil- 
aments in acetate frames is accentuated by 
this tension, a proper fit cannot be main- 
tained over a prolonged period. When 
frame distortion occurs, pressure on sup- 
porting points may become excessive, 
leading to pressure necrosis, damage to 
underlying tissue and discomfort. 
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©» Now it's available immediately. 
m The Marco V Slit Lamp, with optical 
quality and precision controls com- 
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be in your office tomorrow ... and 
at a cost far less than you : expect 
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a Millimeter Slit Length ContTol, an 
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For quality and flexibility like this, 
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No more. The Marco V is read 
now. For details and a 
demonstration, contact 
your authorized 
Marco distributor. 


Immediate Deliver 
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ur Wet-Field Coagulator keeps a versatile 
mily of precision forceps—a growing family: 
traight and curved iris forceps; Adson forceps 
ir ophthalmic plastic surgery; coaptation for- 
eps for sutureless closing of the conjunctiva; 
nd the intraocular probe for retinal bleeders. 
ll offer benefits in precision, speed, and mini- 
lum trauma to adjacent tissue. 


he coaptation forceps, for example, have 
ramatically speeded the closure of the fornix 

e limbus base flap after a cataract procedure: 
ne group reports completing the procedure 
dutinely in 20 to 80 seconds by “spot welding" 
1e tissue. Less patient discomfort was noted 
uring healing, and final healing was considered 
Juivalent to suturing. 


et-Field coaptation forceps have highly 
olished tips to resist accumulation of coagu- 
ited material. In fact, the wet field enhances 
\eir basically low-temperature, low voltage 
deration. 


le'd be pleased to demonstrate the Wet- 

ield Coagulator system and answer any 
uestions about their recent use in eye work. 
imply send us the coupon. Or call toll free: 
00-225-0462. Mentor Division of Codman, 
andolph, Mass. 02568. 








Free Demonstration 


C] Call me to arrange a demonstration of the 
Wet-Field Coagulator and its forceps. 

Name 

Address 


Zip 


Telephone 


entor 


DIVISION 





46 AMERICAN JOURNAL OF OPHTHALMOLOGY 


OCULAR TOXOPLASMOSIS 
AND PARS PLANITIS 


By T. F. SCHLAEGEL, Jr., M.D. 


CONTENTS: Acquired Systemic Toxoplas- 
mosis. Congenital Systemic Toxoplasmosis. 
History of Ocular Toxoplasmosis. Etiology 
and Pathology of Toxoplasmosis. Diagnosis 
and Differential Diagnosis of Toxoplas- 
mosis. Treatment and Complications. Pars 
Planitis. Diagnosis and Treatment of Pars 
Planitis. 

1978, $34.75/£22.55 


CORNEAL 
TRANSPLANTATION 


By FRANK M. POLACK, M.D. 


Corneal Transplantation is a departure 
from most books on the subject, which 
have dealt mainly with surgical techniques. 
One of the book’s four sections considers 
techniques of corneal transplantation and 
instrumentation while developing the con- 
cept of keratoplasty as a truly microsurgi- 
cal operative procedure. In later chapters, 
Dr. Polack presents a discussion of the in- 
fluence of host response in clinical results, 
backed up by experimental studies and a 
vast array of surgical pathological speci- 
mens studied with the electron microscope. 
The subject of corneal graft rejection is 
treated at length, with profuse documenta- 
tion on histopathological changes of failed 
grafts. The careful consideration of delicate 
microsurgical techniques makes this vol- 
ume distinctive in the area of ocular surgery. 


1977, 304 pp., 150 illus., $34,50/£22.40 
ISBN: 0-8089-1048-5 


ISBN : 0-8089-107 8-7 


Send payment with order and save postage and 
handling charge. Prices are subject to change 
without notice. 


U.S. customers please note: On prepaid orders— 


payment will be refunded for titles on which 
shipment is not possible within 120 days. 


GRUNE & STRATTON 


A Subsidiary of 
Harcourt Brace Jovanovich, Publishers 
111 FIFTH AVENUE, NEW YORK, N. Y. 10003 
24-28 OVAL ROAD, LONDON NW1 7DX 


SO TAE PATTA AANT AAAA AAAA AAAA Ta TEAR EM rry pia S PH IHR rm er a iP RIPE nannaa ee Nri P Mar ae s Pe At P PR Ri Pe s ty tnt i eie SA Uer enr er n Nri err armar rar rar m arr A TU age A RP ER NY E a ARA PA I rr ien i Tr RP EAM BIN rr rer ma iri bere i Pe ae e ER Pet a a t a p a a a a a a a RL APIS TRA AR a a a aS uar ai a ata NS C Aw 


Sodium SULAMYD” 
brand af sodium sulfacetamide US P 
Ophthaimic Solution 3096. Solution 10%, Ointment ee 
INDICATIONS — Sodium SULAMYD is indicated for the treatment 
of conjinctivitis. comeal uicer and other superfi ch al popular infec- 
tions due lo susceptible micraorgánisms anit as adjunchve treat- 
ment in systemic sulfonamide therapy of trachoma 
CONTRAINDICATIONS Hypersensitiviy lo sullonamide prepara 
tions contraindicates the use of Sodium SULAMYD 
LAUS The TON are moompatih le with sillfer 
reparations Ophthalmic ointments may retard comeal heal ng 
No n susceptible organisms. ‘inclu ding fungi may prolifer ate wit 
the use af these preparations sulfonamides are inactivated Dy t ihe 
para-aminobenzoic acid present in purulent exudates Sulfonamude 
sengitivity reactians may accu 
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METIMYD* 

Ln of predmisolone acetate, USP. and sulfacetamide sodium 
LEO 

Ophthalme Suspension and Gistment — dos fe Fach mi or Gm 
contains 5 mg prednisolone acetate and 1GO mg sul if; acetz amide 
sodium 





INDICATIONS — 
by the National Academy Gls c 
Counci and/or other informahion FDA has classihigd the indie 
| cations as follows. 

| “Possibly” efective for the treatment of the following inflam- 
| matory and allergic conditions atfecti ing the eyends 
| and e segment ot the eye EYE! LIDS a alergie blentianitis. 
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corneal neovascularization: scleritis epis acute. chronic 
and traumatic inc pean 15 

in deep-seated infections, such as 
mitis. and orbital cellui ius. or when syste: 
specitic oral santibiotic, sutlonamide: therapy “should be emp loyer 
L seal trealinent may Be d ised as adiunctive thera; T 


ppaledwithsenorteig 













DD 
1n 
fü 









3 










CONTRAINDICATIONS: The contramdications METIMYD are 
the same as those for other carticostetoid- sutton iade prepara. 


tions. Topical ophthalmic corticostercid preparations and combina- 
tions are contraindicated in. early acute herpes simplex and the 
gaily acute Stages of most other viral diseases of the comea and 
conjuctiva: active tuberculosis of the anterior segment of the eye 
fungal disease of the cornea. conjunctiva and fds acute nuruleat 
antreated infections of the eye which fke other diseases caused 
by microorganisms may be masked or enhanced by the presence 
of the steroid: individuals with known sensitivity to any of the 
ingredients 
PRECAUTIONS Extended. use of topical steroid terapy may 
Cause increased Ml aOCtilal pressure in certain individuals “fn OG: 
longed therapy. it +S advisable that deed pressure be checked 
frequentiy in [ose diseases causing (han ing of the comea pet 
foration as been known to have o 0CCUt red with the use of t topi ical 
steroids. As with any antibacterial preparation. prolonged 4 d may 
resultin overgrowth of nün-susceptible organisms including fang 
If superinfection occurs, appropriate measures should be instituted 
Sensitivity reactions may occur in certain. individuals. If signs of 
Sensitivity develop. discontinue use 
The yottacted use af topical corticosterouds in the eye reported! 
has been ey associated with the development of postétior sut 
capsular cataracts 

January 1973. July 1973 9835356. 10106524 





po + 
T 
= 
B 
e 
; NU 
mt 
i 
TE 
Uu 
= 
i 
A 
3 


; 
: ON 4 07033 


SWW-àa5 70 





But, when your pa ve eye disorder 
*conjunctivitis, corneal ulcer and other indications shown in product information 


sulfonamide antibacterial / — anti-inflammatoryt/antibacterial 
for superficial ocular infectionst | in external eye infectionstt 


Sodium METIM 
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OPHTHALMIC SUSPENSION-STERILE 
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OPHTHALMIC OINTMENT-STERILE 
JPHTHALMIC SOLUTION 30%-STERILE 
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+due to susceptible pathogens 


This drug has been evaluated as . 
"possibly effective" for this indication. 






Copyright © 1977, 
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DA-LAUR'S 
ENERGY CONSERVATION 
PROGRAM 


The energy you'll conserve is your own. And 
all the programming you'll need is in this beau- 
tiful Omnibus Examining Center by Da-Laur. 
It's a modular control console combining qual- 
ity electricals, finest woodworking craftsman- 
ship and years of refinement developed by 
practicing eye specialists. 


It will prevent loss of time and wasted motion, 
because you sit in one spot and operate every- 
thing ... room lights, instruments and testing 
devices... by remote controls right at your 
fingertips . . . built-in foot control switch for 


Designed by ophthalmologists for ophthalmologists 
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slit lamp and room lights. 


You can even turn room lights off and fixa- 
tion lights on by simply lifting your ophthalmo- 
scope. 


Da-Laur will design an Examining Center to 
your personal working requirements. In addi- 
tion to the base unit with writing slide, six 
always-accessible drawers and illuminated trial 
lenses... you can have just about any com- 
bination of features you want. Desk extension 
and case to protect your instruments are but 
two of the options. 


Write or call today, and we'll show you 
the way to conserve time, motion and energy. 





DA-LAUR INCORPORATED 
Dept. J, 140 Crescent Road 
Needham Heights, Mass. 02194 
(617) 444-3690 


VISIT WITH US IN BOOTHS 500-505, ACADEMY MEETING, KANSAS CITY 


Let our genius 
supplementyours. 


ie Coleman 
ohthalmoscan 
ovides accurate 
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id diagnosis 

e separate 
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1. A-scan of tumor of the ciliary body showing 2. Immersion B-scan of the same melanoma 
attenuation pattern of a malignant with posterior vitreous hemorrhage. 
melanoma. 








3. Contact B-scan through a closed lid 4. Ophthalmoscan oscilloscope presentation 5. Magnified M-scan of the posterior segment 
shows distinctive "X" shape of vitreous showing characteristic A-scan pattern along of the globe showing arterio-venous 
membranes and traction retinal detachment the visual axis and simultaneous readout of pulsations. 


n diabetic retinopathy. axial length in millimeters. 





)timum accuracy and thoroughness in ocular and orbital diagnoses are guaranteed with the Coleman Ophthalmoscan, the 
world s most sophisticated ultrasonic diagnostic instrument for ophthalmology. It takes only minutes to complete 
in ocular and orbital examination. Simultaneous A-scan and B-scan images are augmented by M-scan; Real-Time, contact 
B-scan; and biometric displays. Patient preparation is minimal, requiring a simple water bath to maximize image 
quality. Photographic documentation is simple and instant. Call Sonometrics collect (212) 765-8205, 


or send this coupon for details. 
COLEMAN 


OPHTHAL- 
MOSCAN 


SONOMETRICS 
SYSTEMS, INC. 


16 West 61st Street 
New York, N.Y. 10023 
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Ophthalmic Literature 


Founded by Sir Stewart Duke-Elder in 1947 


EDITOR: Barrie Jay 
ASSISTANT EDITOR: J. H. Kelsey 


EDITORIAL BOARD: M. A. Bedford, J. M. Cappin, D. F. Cole, E. W. G. Davies, 
Peter Fells, T. J. ffytche, A. M. Hamilton, A. Harden, |. Luke, Stephen J. H. Miller, 
A. S. Mushin, E. S. Perkins, A. H. S. Rahi, R. J. H. Smith 


ASSOCIATE EDITORS: Australia, R. F. Lowe; Austria, K. Hruby; Belgium, J. Fran- 
çois; Brasil, A. L. de Medeiros; Canada, |. A. Chisholm; Chile, A. Gormaz B.; 
Czechoslovakia, M. Klima; Egypt, M. S. E. Mostafa; France, F. Hervouét, S. 
Vallon; Germany, R. Turss; Holland, W. A. Houtman, A. J. M. Vermorken; Hun- 
gary, P. Weinstein; India, S. R. K. Malik; /srael, |. C. Michaelson; Italy, M. G. 
Bucci, P. de Palma; Japan, A. Nakajima; New Zealand, G. Fenwick; Poland, J. 
Burau; Scandinavia, G. von Bahr; South Africa, S. Etzine; Spain, A. Arruga; Sri 
Lanka, |. Sri-Skanda-Rajah-Sivayoham; Switzerland, R. Kern; Turkey, C. 
Orgen; USA, J. L. Baum, D. Gold, J. Halpern, J. Price; Venezuela, H. S. Novich; 
Yugoslavia, N. Ljustina-IvanCic, A. Pisteljic. 


TECHNICAL EDITOR: Kathleen A. Taylor 


Ophthalmic Literature is the key to virtually all published information on ophthal- 
mology in both its basic and clinical aspects, and is the most comprehensive 
ophthalmic abstracting medium. Each issue consists of carefully prepared, informa- 
tive abstracts in English of relevant articles in medical and scientific journals 
throughout the world; each abstract is classified under one of forty specific headings 
with cross-references where necessary. The journal appears quarterly with overlap- 
ping volumes; a complete volume abstracting a year's literature consists of six is- 
sues plus an author and subject index issue and contains over 6000 abstracts. The 
clinician desirous of keeping his knowledge up to date or the research worker will 
find the journal invaluable. 


ANNUAL SUBSCRIPTION RATES: Inland £20.00 
Abroad £24.00 
USA & Canada $48.50 


ORDER FROM: Miss R. Soley, Publishing Manager, Ophthalmic Literature, 
Institute of Ophthalmology, Judd Street, 
London WC1H 9QS, England 


1944 
1945 
1946 
1947 


1945 
1949 
1950 
1951 


1952 


1953 
1954 
1955 


1956 
1957 
1958 
1959 
1960 


1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 


1969 
1970 
1971 


1972 


1973 
1974 
1975 
1976 


1977 
1978 


AMERICAN JOURNAL OF OPHTHALMOLOGY 5l 


EDWARD JACKSON MEMORIAL LECTURES 


> © © 


W. H. Crisp, "Edward Jackson's place in the history of refraction” 

H. S. Gradle, “Graduate training in ophthalmology” 

A. C. Woods, “The influence of hypersensitivity on endogenous viral disease” 
F. H. Adler, “Some confusing factors in the diagnosis of the vertically acting 


x 
-3 


muscles 
]. S. Friedenwald, “A new approach to some problems of retinal vascular disease" 
W. L. Benedict, "Diseases of the orbit" 

F. B. Walsh, "Optic nerve sheath hemorrhage" 


J. H. Dunnington, "The effect of sutures and of thrombin upon ocular wound 
healing" 


D. G. Cogan, “A type of congenital ocular motor apraxia presenting jerky head 
movements" 


tx 


A. B. Reese, "Persistent hyperplastic primary vitreous” 

F. C. Cordes, "Failure in congenital cataract surgery: A study of 56 enucleated 
eyes" 

M. J. Hogan, “Ocular toxoplasmosis” 

A. Linksz, "Aniseikonia: With notes on the Jackson-Lancaster controversy ^ 

J. Francois, “Syndromes with congenital cataract” 


L. E. Zimmerman, "The Registry of Ophthalmic Pathology: Past, present, and 
future” 


G. K. Smelser, "Experimental studies on exophthalmos” 
J.M. McLean, 'Oculomycosis" 

E. B. Dunphy, "The story of retinoblastoma” 

R. N. Shaffer, “Genetics and the congenital glaucomas" 

I. H. Leopold, "New dimensions in ocular pharmacology” 
W. B. Anderson, "Ocular lesions in rheumatoid syndromes” 
P. A, Chandler, "Surgery of congenital cataract” 


P. C. Kronfeld, "Functional characteristics of surgically produced outflow 
channels" 


A. E. Maumenee, "Clinical entities in uveitis” 
B. Becker, "Diabetes mellitus and primary open-angle glaucoma” 
* I s i g Mm 


E. S, Malbran, “Corneal dystrophies: A clinical, pathological, and surgical 
approach" 


E. W. D. Norton, "Intraocular gas in the management of selected retinal 
detachments” 


B. R. Straatsma, “Lattice degeneration of the retina" 
B. Jones, "Principles in the management of oculomycosis" 
F. C. Blodi, "The pathology of orbital bones" 


J. D. M. Gass, "Problems in the differential diagnosis of choroidal nevi and 
melanomas” 


W. H. Spencer, “Drusen of the optic disk and aberrant axoplasmic transport” 
Norman Ashton, “Allergic granulomatous nodules of the conjunctiva” 
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New Formula VISALENS. 


The wetting solution that starts your 
patients off with more comfort than ever. 


Now you can recommend a wetting solution 
that makes the hard contacts your patients 
wear feel more comfortable. new formula 
Visalens.° In tests* with people who wear hard 
contacts, those who expressed a preference 
preferred new Visalens to the original formula 
for its wetting action and its ability to lubricate 
and moisten lenses. People also liked the way 
new Visalens keeps eyes moist and provides a 
thick, more comfortable cushion between the 
lens and the eye on insertion. 

We have also reformulated Visalens Soaking, 
Cleaning Solution, the new antiseptic solution 
with special ingredients formulated to aid in 
cleaning hard lenses (after removal) of ocular 
secretions. 

So for your patients who wear hard contacts, 
recommend new Visalens Soaking/ Cleaning 
Solution — and recommend the wetting solu- 
tion that makes hard contacts feel more com- 
nu new ORTI Visalens. 


S REFORMULATION STU 


From the makers of Visine 


For professional sample kit send coupon 
or call toll-free 800-447-4700. 
(In Illinois call 800-322-4400 ) 


— ea: 


Professional sample kit on request. 


To receive free samples (one dozen each of new Visalens Wet- 
ting Solution and new Visalens Soaking / Cleaning Solution) for 
your patients, just fill out the coupon below. 
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Mail to: Visalens Redemption Center, Leeming Division, Pfizer Inc., 100 Jefferson 
Road, Parsippany, N.J. 07054 
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XENON ARC 
PHOTOCOAGULATOR 





MONOCULAR INDIRECT ATTACHMENT 
LOG-2 INDIRECT 


æ Over 800 in use by leading ophthal- œ= Erect image 
mologists and institutions 


« Variable illumination 


= Portable 

a Plugs into standard wall socket s Full field illumination independent 
EESTI of selected reaction size 

s Direct and indirect viewing m Easy installation on existing Log-2 


CLINITEX< a division of 


183 Newbury St. 
Danvers, Mass. 01923 U.S. A. varian 






PLEASE SEND MORE INFORMATION 
[ ] toc-2 [ ] INDIRECT OPHTHALMOSCOPE 





Name — Title 
Hospital or Clinic 
Address | Phone — 1, 


City State Zip 





CLINITEX, INC. € 183 Newbury St. € Danvers, Mass. 01923 U.S.A. 











Core Journals in Ophthalmology offers 
you these features: 


Abstracts Core Journals in Ophthalmology provides 
vou with abstracts of all original articles published in the 
world’s best ophthalmology journals: 

Acta Ophthalmologica - Denmark Albrecht von Grafe’s Archiv 
für Klinische und Experimentelle Ophthalmologic -GFR 
American Journal of Ophthalmalogy - USA. Archives 
d'Ophthalmologie - Prance, Archives of Ophthalmology - USA. 
British Journal of Ophthalmology - United Kingdom. 
Investigative Ophthalmology - USA, Japanese Journal of 
Ophthalmology - japan. Journal of Pediatric Ophthalmology - 
USA. Klinische Monatsblaner für Augenheilkunde - GER. 


Table of Contents (ach issue of Core Journals 
in Ophthalmology provides complete tables of contents 
from these carefully selected journals: 

The New England Journal of Medicine - USA. The Journal of 
the Amencan Medical Association - USA. The Lancet - 
United Kingdom. British Medical Journal - United Kingdom. 
Deutsche Medizinische Wochenschrift - GER, La Nouvelle 
Presse Médicale - France, 


Core Journals in Ophthalmology - a matter of 
efficiency. 


Experience has shown that in any medical discipline, 
as many as 80 percent of the most significant dev elop- 
ments are published in approximately 20 percent of the 
journals in that specialty area, With this in mind our 
editorial staff of ophthalmological specialists collate, 
translate when necessary, prepare and publish abstracts 
of all original articles of the most important journals. 
Each month Core Journals in Ophthalmology gives vou 
more information in less time, 


Core Journals in Ophthalmology - designed for you, 
the practitioner. 


By virtue of their own experience in ophthalmology 
practice, the editors of Core Journals in Ophthalmology 
have carefully selected the journals which offer the most 
valuable material to your own practice. Emphasis is 
placed on selecting and abstracting only those journals 
offering practical application of new diagnostic and 
therapeutic findings to the practice of ophthalmology. 


Core Journals in Ophthalmology - one of the fastest 
current awareness services. 


Monthly publication permits the publication of an 
abstracted article and its appearance in C ore Journals i in 
Ophthalmology within six weeks or less after its original 
publication. This makes Core Journals in Ophthal- 
mology one of the fastest current awareness services in 
the world. 


ACOMPLETE 30-MINUT 
REVIEW OF THE WORLD' 


m 


Subscription costs, only 30 dollars. 
As à practitioner, you can subscribe to Core 


Journals in Ophthalmology for 1978 for only 


30 dollars or 40 percent less than the 50 dollars 
subscription rate for libraries and other insti- 
tutions. The first issue is dated March so ten 
issues will be published this year. If your order 
is received later in the vear, vou will be 
invoiced on a pro rata basis. 


^9  Dytittethetest. 


nd me a tree sample ‘and I have no obligations: 


Li ves, | am interested - enter mv individual sub- 
scription to Core Journals in Ophthalmology 


Lives, Lam interested - enter mv institutional sub- 
scription to Core Journals in A TOY 


i] await vour invoice © JI enclose mv check 
Please complete the following in capital letters 
Name: 


Address: 


mu mannana At rrr mirman i 


par ae aa rE 


1 mamamana inma 


Please return the order form to: Core Journal 
Publications, P.O. Box 3085, Princeton, NJ. 08540. 
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: A N wG n r tion 
Of Retinal Cameras 
From Topcc 


cluding two models with tilting facility. | 
lur new retinal cameras elevate fundus photography to 
new level of ease and precision. 

lere's how: 

imple and Accurate Horizontal Positioning 

ll TRC-FE series cameras feature a center of rotation at the 
upil of the patient's eye. This allows the operator to easily 
ivot the camera for peripheral photography. Newly- 
esigned base also facilitates stereo photography. 
ilting Mechanism 

he TRC-FET and FET3 models y 
so offer the user the advantage saf yo 
f a full 30° vertical tilt for - | 
reater control in positioning V 
an can be achieved by 
tering patient fixation. 
ine-Handed Operation 
ontrols for alignment of the 
amera, height adjustment, and 
utter release are all conveniently * 
aced on the joystick for smooth, 
ngle- handed operation. 

lany Other Important Benefits 
ll four TRC-FE series models provide an 
Jtomatic film advance system, useful in 
Jorescein angiography. Our unique new 
olaroid attachment (optional) 
ermits taking of two side-by-side 
«posures on a single piece of 
olaroid film. Standard features 
iclude: Spectrotech Matched 
iterference Filter Set; macular fixation 
2vice; two camera bodies for color vvork and 
Jorescein angiography; and an improved hinge mechanism on 
«ation device which reduces the chance of breakage. 



























Best of all, the Topcon TRC-FE series of retinal cameras 
is available for a very moderate price. For a demonstration 
or more information, contact your local Topcon dealer 
Or write to us. 


TOPCON 


A New World of Precision Optics 


i current. concise « easy-to-read». expertly written . 


ACC delivers. 


SURGERY OF THE INFANT EYE 


Marvin L. Kwitko, M.D., Attending Ophthalmologist St. Mary’s Hospital and Sir Mortimer 
Davis Hospital, Project Director in Ophthalmology, Lady Davis Institute for Medical 


Research, Canada 





Covers those problems specifically re- 
lated to the infant eye and disorders re- 
quiring surgical intervention. 


Includes detailed information on: * con- 
genital disorders * muscles * cornea * 
cataract and lens * vitreous and retina * 
tumors * trauma. 

Among the expert contributors: Stuart l. 


Brown; Charles D. Kelman; Byron Smith; 
Richard C. Troutman; Gunter K. von 


! mi Noorden. 
So TERE WAD ae 1978 650pp. (approx.) 
A discission knife passes between the IOL loops to Illus. A8718-7 $35.00 
create a posterior capsular opening in the visual 
axis. 


EXTERNAL INFECTIONS OF THE EYE 

Bacterial, Viral and Mycotic, 2nd Edition 

Helena B. Fedukowicz, M.D., Formerly of New York University School of Medicine 
Contributions by Robert A. Hyndiuk, M.D., and Sam Seideman, M.D., both of Medical 
College of Wisconsin, Milwaukee 

This classic work has been updated and revised to provide you with the most current 
information in the field. 

The new Second Edition brings you: * in-depth discussions of the mimae organisms, 
serratia and "anonymous" mycobacteria * full coverage of Herpes viruses, plus adeno and 
other viruses * TRIC diseases described as a chlamidial group instead of large viruses * new 
chapter on clinical and laboratory techniques * cytology of conjunctival and corneal 
scrapings presented as an important diagnostic method * over 250 full color photographs. 
A must reference. 

1978 283pp. Illus. A2322-4 $26.50 


M^ Appleton*Century*Crofts 
<8} Medical/Nursing Publishers 
Dept. SK, 292 Madison Avenue, New York, NY 10017 


7 a 
Enter my order for the following: 
O SURGERY OF THE INFANT EYE, A8718-7, $35.00 
(J EXTERNAL INFECTIONS OF THE EYE, 2nd Ed., A2322-4, $26.50 Prices subject te change 


without notice. 


NAME 
ADDRESS NOTE: Orders outside the 
aiii —————— United States and Canada must 
CITY include payment in full and be 
—___ — sent to: 
STATE ZIP 

PRENTICE-HALL INTERNATIONAL 


O Payment enclosed (We pay O Bill me later Englewood Cliffs, 


postage and handling) New Jersey 07632 U.S.A. AIO/S7I 
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MASSACHUSETTS EYE AND EAR INFIRMARY 
ANNOUNCES 
A 
VITRECTOMY WORKSHOP 


Emphasizing bimanual techniques with the OCUTOME/FRAGMATOME 
SYSTEM in surgery of the anterior and posterior segments. 


FRIDAY AND SATURDAY To be held at: 
November 3, 4, 1978 MASSACHUSETTS EYE AND EAR 
INFIRMARY 
243 Charles Street 


Boston, Massachusetts 02114 


GUEST FACULTY 
Thomas M. Aaberg, M.D. 
Steve Charles, M.D. 

D. Jackson Coleman, M.D. 
Maurice B. Landers, III, M.D. 
George O. Waring, M.D. 


Albert R. Frederick, Jr., M.D. Course Director 
Michael J. Bradbury, M.D. Course Coordinator 


OBJECTIVES: 

The two-day workshop will cover pars plana vitrectomy and anterior segment tech- 
niques using bimanual microsurgical vitrectomy instrumentation. 

PROGRAM: 


Morning didactic sessions will cover basic concepts, surgical indications, diagnostic 
methods and surgical techniques. 


Afternoon sessions will consist of practice surgery on animal eyes using the Ocutome/ 


Fragmatome instruments supervised directly by the faculty. Anterior or posterior seg- 
ment techniques will be emphasized depending on your interest and needs. 


Registration Fee: For Registration Information: 
$400.00 complete workshop Albert R. Frederick, Jr., M.D. 
$100.00 morning sessions only Course Director 
ENROLLMENT LIMITED 50 Staniford Street 


Boston, Massachusetts 02114 


o7 


NEURO- clinical signs ana" 


SYMPTOMS 


OPHTHALMOLOGY  . 


By THOMAS J. WALSH, M.D., Yale University, School of Medicine, New Haven, 
Connecticut. With chapters by STEPHEN L.G. ROTHMAN, M.D., ROBERT B. WELCH, 
M.D., and PETER D. WILLIAMSON, M.D. Directed to both practicing and resident 
ophthalmologists, this clinically useful book focuses on the practical application of 
well-accepted diagnostic tests and techniques and the interpretation of information 
for sound differential diagnosis. The specialist can use this text as an office reference 
in that each of the 13 chapters is devoted totally to one condition. Each chapter has 
been written in the form of a monograph. Since the book is intended for use in a 
clinical situation, the physician's familiarity within the discipline of ophthalmology has 
been assumed, Avoiding rare and unusual disorders unless critical to the patient's 
vision or general health, the book provides a unique symptom and sign format for 
diagnosing such problems as pupillary abnormalities, decreased vision, or nystagmus. 
Thus each chapter deals with either a symptom that leads the patient to seek medical 
attention or a sign that is demonstrated on physical examination. The physician can 
then turn to that chapter and have the pertinent clinical data needed for examination 
of the patient and for evaluating the most common diseases. For those who seek 
additional clinical evidence, and those who want to further explore a given subject in 
the literature, pertinent bibliographic references are liberally supplied. 294 pp. (7 x 
10), illus. (some in color), 1978, $22.50. 





2 other titles 


A New Book! ULTRASONOGRAPHY OF A New Book! GLAUCOMA GUIDEBOOK. 
THE EYE AND ORBIT. By D. JACKSON By the late GERALD L. PORTNEY, M.D. 
COLEMAN, M.D., Columbia University, This practical and clearly written book 
College of Physicians and Surgeons, New will serve as an introduction to glaucoma, 
York, New York; FREDERIC L. LIZZI, as well as a ready reference to the many 
Eng.Sc.D., Riverside Research Institute, clinically relevant aspects of this disease. 
New York, New York; and ROBERT L. The text deals with everyday judgements 
JACK, M.D., Med.Sc.D., Stanford Univer- for the management of glaucoma and 


sity School of Medicine, Palo Alto, gives explicit directions on how to per- 
California. ''The most comprehensive form the essential diagnostic tests which 
book on the subject in the current litera- form the basis for these clinical decisions. 
ture...an authoritative textbook on Its coverage of projection perimetry and 
ocular B-scan ultrasonography.” —Mayo slit lamp evaluation of the optic disc is 
Clinic Proceedings. 376 pp. (7 x 10), illus. unique to the literature. 758 pp. (5% x 7%), 
(2 in color), 1977, $35.00. illus., 1977, $9.75. 
Visit Booth 627 


American Academy of Ophthalmology LE A & F EBI G ER 
Kansas City, Mo., Oct. 22-25. 


V— £L) Washington Square/Philadelphia, Pa./19106 


CLINICAL APPLICATIONS 


OF NEW DIAGNOSTIC PROCEDURES 
March 8, 9, 10, 1979 


Anatole Hotel 


PURPOSE 


Dallas, Texas 


The multitude of new ophthalmological diagnostic tests now available is a source of great 
confusion to many practitioners. The goal of this program is to present a meeting which will 
explain these tests as simply as possible and suggest a logical approach to their utilization. 


FACULTY 

Eliot Berson, M.D., Boston 

Alan Bird, M.D., London 

Frederick Blodi, M.D., lowa City 

Peter Bringewald, M.D., Dallas 
Devron Char, M.D., San Francisco 
Steven Charles, M.D., Memphis 

D. Jackson Coleman, M.D., New York 
Edward Cotlier, M.D., New Haven 
Victor Curtin, M.D., Miami 

Gary Fish, M.D., Dallas 

H. MacKenzie Freeman, M.D., Boston 
Dwain Fuller, M.D., Dallas 


TOPICS 

Presurgical Evaluation of Eyes with Cataracts and Other Opaque Media: 
ultrasonography, bright-flash electroretinography, visually evoked potential, laser 
interferometry, standard retinal function tests 


Tumor Evaluation and Management: fluorescein angiography, **P, ultrasonography, 
tumor skin testing, aqueous enzymology, enucleation—pros and cons 


Diagnosis and Management of Hereditary Fundus Disease: electroretinography, 
electro-oculography, dark adaptation, visually evoked potential, fluorescein 
angiography, genetic counseling, metabolic concepts 


PROGRAM DIRECTORS 


Doctors Vaiser, Snyder, Hutton and Fuller 


SPONSORED BY 
Retina Service, Presbyterian Hospital of Dallas 
Retina Foundation of the Southwest 


ACCREDITATION 
18-credit hours in Category 1 of the Physician’s Recognition Award of the AMA 


FEE 

$250.00 

$125.00 (Residents with letter from Department Chairman) 

This fee includes the scientific program, 2 evening activities (private viewing of 
Pompeii AD 79 exhibit at the Dallas Museum of Fine Arts with hors d'oeuvres, and a 
Texas barbecue), and 2 luncheons. 


Spouses program includes Pompeii Exhibit, Texas barbecue, and special daily 
activities—$75.00. 


William Hutton, M.D., Dallas 
Richard Lewis, M.D., Ann Arbor 
Ronald Michels, M.D., Baltimore 
Karl Ossoinig, M.D., lowa City 
John Sheets, M.D., Odessa 
William Snyder, M.D., Dallas 
Richard Srebro, M.D., Dallas 
Gerald Tennant, M.D., Dallas 
Albert Vaiser, M.D., Dallas 
George Weinstein, M.D., San Antonio 
Lorenz Zimmerman, M.D., 
Washington, D.C. 


A. Webb Roberts Center for Continuing Education 
3500 Gaston Avenue « Dallas, Texas 75246 
(214) 820-2317 


For registration make checks payable to A. Webb Roberts Center. 
Extra tickets for the Pompeii evening are available in limited quantities. 


The American Society of Ophthalmic 
Plastic & Reconstructive Surgery 
9th Annual Scientific Session 


Friday, October 27, 1978 8:00 AM to 4:30 PM 
Radisson Muehlebach Hotel Kansas City, Missouri 


A.M.A. approved—Category | for 8 hours 


Featured speakers include Drs. Crowell Beard, Alston Callahan and Byron Smith. 


Special guest lecturer will be Leo Koornneef, Department of Anatomy and Embryol- 
ogy, University of Amsterdam, Holland. 


Registration fee before September 30th is $60.00, after that date $75.00. Residents 
and paramedical $30.00 before September 30th with letter from personnel depart- 
ment chairman, after 30th $40.00 


For information or registration, write: 


A. Jan Berlin, M.D. 
Cleveland Clinic 

9500 Euclid Avenue 
Cleveland, Ohio 44106 









R d f Nobody knows eyes like an ophthalmolo; 
eserve Or you That's why we believe products like 
Cortisporin Ophthalmic Ointment and 
Suspension should be prescribed only b: 
physicians with special training and 
knowledge in ophthalmology... and why 
promote these products only to specialis 
such as you. 


Cortisporin' Ophthalmic Preparations 






~ mw 
CORTISPORON 
AL MC SUSPENDI » 





Lo Pseudomonas 
POLYMYXIN B — — — Haemophilus 
-— 


Jo ecd Pei 
p > E Aerobacter 









NEOMYCIN Escherichia 
Cu. Proteus 
Corynebacterium 

BACITRACIN = Staphylococcus 

(in ointment Streptococcus 


only) Pneumococcus in vitr 
Wide antibacterial spectrum; 
gentle anti-inflammatory action 


e antibacterial activity against most 
pathogens likely to be involved in 
ophthalmic infections accessible to local 
therapy 


* gentle anti-inflammatory action to alleviz 
swelling, pain, itching, and inhibit cornee 
neovascularization 


a e two convenient sterile forms 


Please see next page for brief summary of prescribing inforr 
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BAUSCH & LOMB VISITING PROFESSORSHIP 


PROGRAM 


The Softlens Division of Bausch & Lomb announces the availability of visiting professorship grants to 
Degartments of Ophthalmology in the amount of $1,000.00 each. These grants are designed to provide 
for travel expenses and an hororarium for visiting professors to enhance the teaching program of depart- 
ments. One page applications are invited and should be directed to the Chairman of the Selection 
Committee listed below. In the application, department chairmen should state the namé of the visiting 
professor they would like to have, the approximate dates and how his or her visit will contribute to and 
enhance the teaching program of the department. The deadline for applications is October 1st. Institu- 
tions with which members of the selection committee are affiliated are excluded from consideration for 


these travel grants. 


SELECTION COMMITTEE 


Michael A. Lemp, M.D., Chairman 


Center for Sight, Georgetown University Medical Center 


H. Dwight Cavanagh, M.D. 


Department of Ophthalmology, Emory University 


Donald Doughman, M.D. 


Department of Ophthalmology, University of Minnesota 


Applications should be directed to Dr. Lemp at the Center for Sight, Georgetown University Medical 
Center, 3800 Reservoir Rd., N.W., Washington, D.C. 20007 


ortisporin 
phthalmic 
intment .... 


ymyxin B—Bacitracin— 
imycin—Hydrocortisone) 


gram contains Aerosporin* brand Polymyxin B 
e 5,000 units; zinc bacitracin 400 units; neomy- 
ilfate (equivalent to 3.5 mg neomycin base) 
; hydrocortisone 10 mg (1%); special white 
atum qs. Tube of ' oz with ophthalmic tip. 


ortisporin 
phthalmic 
Ispension s: 


myxin B—Neomycin— 
Irocortisone) 


ml contains Aerosporin* brand Polymyxin B 
e 10,000 units; neomycin sulfate (equivalent to 
g neomycin base) 5 mg; hydrocortisone 10 mg 
; thimerosal (preservative) 0.001%. The vehicle 
ins the inactive ingredients cetyl alcohol, gly- 
monostearate, liquid petrolatum, polyoxyl 40 
ite, propylene glycol and purified water. Bottle 
3] with sterile dropper. 





INDICATIONS: Based on a review of these 
drugs by the National Academy of Sciences — 
National Research Council and/or other infor- 
mation, FDA has classified the indications as 
follows: 

“Possibly” effective: For the treatment of 
nonpurulent bacterial infections of the eye due 
to organisms sensitive to the antibiotic ingre- 
dients of the drugs and when the anti-inflamma- 
tory action of the hydrocortisone is indicated as 
in nonpurulent bacterial, allergic, vernal and 
phlyctenular conjunctivitis; nonpurulent bleph- 
aritis; interstitial, sclerosing, postoperative or 
acne rosacea keratitis; superficial chemical and 
thermal burns of the cornea. 

Final classification of the less-than-effective 
indications requires further investigation. 





CONTRAINDICATIONS: These products are con- 
traindicated in acute purulent conjunctivitis and 
blepharitis; tuberculous, fungal or viral lesions of the 
skin or eye, including herpes simplex, dendritic kera- 
titis, vaccinia or varicella; and conditions involving 
the posterior segment of the eye. They are also con- 
traindicated in those individuals who have shown 
hypersensitivity to any of their components. 


PRECAUTIONS: Extended ophthalmic use of _opical 
steroid therapy may result in glaucoma with possible 
damage of the optic nerves, posterior subcapsular 
cataract formation, or may aid in the establishment 
of secondary ocular infections from fungi or viruses 
liberated from ocular tissues. It is advisable that 
intraocular pressure be checked frequently. In those 


diseases causing thinning of the cornea, perforation 
has been known to occur with the use of topical 
steroids. As with any antibiotic preparation, prolonged 
use may result in the overgrowth of nonsusceptible 
organisms, including fungi. Appropriate measures 
should be taken if this occurs. 


ADVERSE REACTIONS: Articles in the current med- 
ical literature indicate an increase in the prevalence 
of persons allergic to neomycin. The possibility of 
such a reaction should be borne in mind. 


Complete literature available on request from Pro- 
fessional Services Dept. PML. 


Burroughs Wellcome Co. 
5x Research Triangle Park 


Wellcome / North Carolina 27709 





a special offer... 


to members of the American Society of Ophthalmology 


i 





— obi in anann niaaa A 


Clinical Glaucoma 


by GEORGE GORIN, M.D, 
Albert Einstein Medical School 
Manhattan Eye, Ear and Throat Hospital 


1977 424 pages, illustrated $3600 
$24.50 


This highly praised volume is the distillate 
of more than three decades of clinical ex- 
perience. Blending practical experience 
with modern scientific knowledge, Dr. 
George Gorin has written an invaluable book 
that will help practitioners to properly treat 
their patients. 


"A modern treatment of a subject that is of 
major interest to all eye practitioners." 
-American Journal of Optometry 
and Physiological Optics 


"Gorin has admirably performed the difficult 
task of condensing current thinking con- 
cerning glaucoma into a single relatively 
short textbook.” 

-American Journal of Ophthalmology 
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The Eye in 


Chromosome Duplications 


and Deficiencies 


by MARCELLE JAY 
Institute of Ophthalmology, London, England 


1977 256 pages, illusrtated $2250 
$15.75 


The Eye in Chromosome Duplications and 
Deficiencies provides a comprehensive re- 
view of the literature on ocular abnormalities 
associated with structurally abnormal chro- 
mosomes, deletions, and duplications. 


"Dr. Jay has made a thorough review of the 
literature. The Eye in Chromosome 
Duplications and Deficiencies is clearly 
written and profusely supplemented with 
tables and diagrams to present this mass 
of information in a manageable and readily 
available form." 


- Annals of Ophthaimology 


To order your copy at the 3095 discount, use the coupon below. 
ALL ORDERS MUST BE PREPAID. 


MARCEL DEKKER, INC., 270 Madison Avenue, New York, N.Y. 10016 è (212) 889-9595 


Please send me: 


copies of Clinical Glaucoma at the special 
discount price of $24.50, 





copies of The Eye in Chromosome Duplica- 
tions and Deficiencies at the special discount 
price of $15.75. 





Please add $1.50 per volume for postage 
and handling. 


| 
| 


Address 


State 


AE: Li 5); oc inccr Pe conn ERTS EE eRe a 





City 


Zip 


MARCEL DEKKER, INC. 


270 MADISON AVENUE, NEW YORK, N.Y. 10016 - 


(212) 889-9595 
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Department of Ophthalmology 


St. Vincent’s Hospital and Medical Center of New York 


ANNUAL CLINICAL UPDATE ° 


EaStern Regional Meeting — Contact Lens Association of Ophthalmologists , Inc. 


Wednesday, Thursday & Friday 


Robert A. D'Amico, M.D. 
Director, Department of Ophthalmology 


€ 
Ca 
VM C Entit of 


Meanie 





November 7, 2, & 3, 1978 


G. Peter Halbere, M.D. 
Meeting Coordinator 


COMPLICATIONS OF CATARACT AND 
OTHER INTRAOCULAR SURGERY 





Wednesday, November 1 


GLAUCOMA « CONTACT LENS 
G. Peter Halberg, M.D., Chairman 


Thursday, November 2 


CORNEA 
Robert A. D'Amico, M.D., Chairman 


INTRAOCULAR LENS 
Richard D. Binkhorst, M.D., Chairman 


Friday, November 3 


RETINA * VITRECTOMY 
Ruth Stoddard Long, M.D., Chairman 


FACULTY 


Joseph A. Baldone, M.D. 
Richard D. Binkhorst, M.D. 
Jorge N. Buxton, M.D. 
Mary Bruch 

Deimar R. Caldwell, M.D. 
Dean Clements 

Oliver H. Dabezies, Jr., M.D. 
Robert A. D'Amico, M.D. 
C. Richard Elander, M.D. 
R. Linsy Farris, M.D. 
Gerald L. Feldman, Ph.D. 
John R. Finlay, M.D. 
William S. Hagler, M.D. 

G. Peter Halberg, M.D. 
Jack Hartstein, M.D. 
Jonathan Herschler, M.D, 


REGISTRATION 
(Clinical Update): 


Paul R, Honan, M.D. 
Ronald P. Jensen, M.D. 
Herbert E. Kaufman, M.D. 
James J. Koverman 
Harvey A. Lincoff, M.D. 
Donald L. MacKeen, Ph.D. 
Francis Manapoli, M.D. 
Leroy G. Meshel, M.D. 
Murray Sibley, Ph.D. 

Ruth Stoddard Long, M.D. 
H. Roth, M.D. 

Morton L. Rosenthal, M.D. 
Max Talbott, Ph.D. 

William M. Townsend, M.D. 
Richard C. Troutman, M.D, 
Thom Zimmerman, M.D, 


$240.00 (includes luncheon and a social 
function) 


$140.00 for Residents 
BEEN ea E I CUMSAN NEP ME SM MCI SUD MCCC DUUM MM PNE DEREN M CM UAM NU MN 


For registration or information for 
either or both meetings, contact: 


Saturday, November 4 


SOFT CONTACT 
LENS UPDATE 


This intensive, practical "Hands 
On" course will be under the 
direction of G. Peter Halberg, 
M.D., with the cooperation of the 
distinguished faculty and the maj- 
or soft contact iens manufac- 
turers. 
REGISTRATION (Soft Lens Update) 
$140.00 (includes luncheon and a 
social function) 


Sponsors 


Support by the following firms is 
gratefully acknowledged: 


Soft Lenses, Inc. - Hydrocurve™ 

Bausch & T Nd Soflens* 

Allergan biam euius 

Burton, Fürsche d Company, inc. 

American TM Company - 
AO Soft* 


$ 

Synemed - Fieldmaster* 
+ 

Barnes-Hind Pharmaceuticals, Inc. 
+ 


National Patent Development 
Corporation-Hydron 


Department of Ophthalmology 
St. Vincent’s Hospital and Medical Center of New York 


153 West 11th Street, New York, New York 10011 
BOO SEL MDC MU NAMEN NER MEDKINE OUR ANM ARUM ONT RN CENTRUM RR CAO RM A NU QURE ee a ee E est ee ed 
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THE 
FIRST PLACE 
TO LOOK FOR 

THE LAST 
WORD IN EYE 
INSTRUMENTS P 








For over 80 years, Sklar has produced 
quality instruments to meet the specific 
requirements of the ophthalmologist. 


Request our Eye Instruments cataiog, 
the one source for all your instrument 
needs. 





"wi | a EENEEEEEMEEEMENEME 
= Kornat ]. SKLAR MFG. Co., Inc. = | 
g 7 Long island City, N.Y. 11101 a | 
B Please send me the Sklar Eye i 
B instruments catalog. s 
i E 
M.D. 
m AME MM. = 
m" ADDRESS "Á 
| env "vb E —————— in 3 TATE TTE iP ee E 
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NEOSPORIN' 
Ophthalmic 


oolution Sterile 
(Polymyxin B- 
Neomycin- Gramicidin) 


Each cc contains: Aerosporin® brand 
Polymyxin B Sulfate 5,000 Units, neomycin 
sulfate 2.5 mg (equivalent to 1.75 mg neo- 
mycin base); gramicidin 0.025 mg. Vehicle 
contains alcohol 0.5%, thimerosal (preserva 
tive) 0.001% and the inactive ingredients 
propylene glycol. potyoxyethylene poly- 
oxypropylene compound. sodium chloride 
and purified water 


NEOSPORIN' 
Ophthalmic 


Ointment Sterile 
(Polymyxin B- 
Bacitracin-Neomycin) 


Each gram contains: Aerosporin® brand 
Polymyxin B Sulfate 5,000 Units: zinc baci- 
tracin 400 Units; neomycin sulfate 5 mg 
(equivalent to 3.5 mg neomycin base}, 
special white petrolatum as. 

Brief Disclosure below applies to the solu- 
tion and ointment. 

INDICATIONS: For the short-term treatment 
of superficial external ocular infections 
caused by organisms susceptible to one or 
more of the antibiotics. 


CONTRAINDICATIONS: 
Contraindicated in those persons who have 
shown sensitivity to any of the components 


WARNINGS: 

Prolonged use may result in overgrowth of 
nonsusceptible organisms. Ophthalmic Oint- 
ment may retard corneal healing 


PRECAUTIONS: 
Culture and susceptibility testing should be 
performed during treatment 

Allergic cross-reactions may occur which 
could prevent the use of any or all of the 
following antibiotics for the treatment of 
future infections: kanamycin, paromomycin. 
streptomycin, and possibly gentamicin 


ADVERSE REACTIONS: 

Neomycin is a not uncommon cutaneous 
sensitizer. Articles in the current literature 
indicate an increase in the prevalence of 
persons allergic to neomycin. Complete 
literature available on request from 
Professional Services Dept. PML 


$k / Burroughs Wellcome Co. 
/ Research Triangie Park 
Welcome / North Carolina 27709 


In the application of topical ocular solutions, 


“Pouch” technique quadruples 
the amount of solution 
retained in the eye 











AGERE t 


mito E 





Jo n 


Have patient put head back. Gently 
pull lower eyelid away from eye to 
make a pouch. Have the patient look 
up. 


2 


Put one drop into the cul-de-sac 
(conjunctival pouch) without touching 
the eyelid or lashes. 






3 


Have the patient look down, then 
gently hå the lower eyelid and make 
contact with the upper lid. 


Solution Sterile 


(Polymyxin B-Neomycin-Gramicidin) 


Burroughs Wellcome Co. 
4 Research Triangle Park 
; ri 

Have patient keep eye closed for one Welkome / North Carolina 27709 


or two minutes so blinking doesn't 
activate lacrimal pump. 


The use of the *pouch" method of applying Neosporin? 
Ophthalmic Solution or Ointment is recommended as good medical 
technique. In the eye, this products triple-overlapping antibiotic 
formula is effective against a wide range of gram-negative and 
gram-positive bacteria. Efficacy has been proven in millions of uses 
over the past 20 years. 


L Fraunfelder PT Hurvatz |) Marsey M. Presentation at Las Vegas Meeting of Association for Research in 
Vision and Ophthalmology and the American Academy of Ophthalmology and Otolaryngclogy, Oct 6, 
1978, as reported in Clinical Trends in Ophthalmology. April 1977 
Ina controlled study comparing a vanety of common techniques, retention of eye drops on the eye 
after a five-minute interval went from 1G to 33% when the pouch technique was utilized in the under 20 See adjacent page for 
age group. A 645€ retention rate was achieved in the 80-BO-year-old age group. brief prescribing information. 
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os, Semi-Annual QLabater Courses 


Nem York Medical College—Westchester County Medical Center 


OCULOPLASTIC 
SURGICAL DISSECTION COURSE 


(40 HRS. CME & CAT 1) 


November 1-4, 1978 


OBJECTIVES: 

An in-depth symposium to provide the prac- 
ticing and resident surgeon with an Oculo- 
plastic Course featuring LIVE SURGERY 
VIDEO TAPES, FILMS, LECTURES AND 
PARTICIPANT'S CADAVER SURGERY. 


FACULTY: 

|. Baras, M. D. P. Guibor, M, D. 
L. Bergmann, M. D. S. Hecht, M. D. 
B. Cosman, M. D. L. Herman, PhD. 
N. Cousins, Esq. A. Messina, M. D. 
M. Dunn, M. D. C. Mullenix, M. D. 
D. Gaffin, Esq. H. Settles, PhD. 
H. Gould, M. D. D. Wolfley, M. D. 
M. Guibor, C. O. and others. 
SUBJECTS: 


Cosmetic Blepharoplasty, Blepharoptosis, 
Trauma Surgery, Lid Reconstruction, Lac- 
rimal Surgery, Orbital Reconstruction, En- 
tropion, Ectropion, Orbital Fractures and Or- 
bital Tumors. 


OCULOPLASTIC REGISTRATION FORM 
Registration $500 


» [ri MR HR EOS acl iot 
AUGTESS esr 
BL Seca AE -| É MONDE A o ENS 
Telephone Lol. o) 
Specialty: Ophth —ENT —Plastic —Derm 


(circle one) 


Make check payable: N. Y. Medical College 


OCULOPLASTIC COURSE 


VII NERVE 
SURGICAL DISSECTION COURSE 


(25 HRS. CME & CAT I) 
October 29-31, 1978 


OBJECTIVES: 

A unique and practical surgical course, pre- 
sented by multiple disciplines, covering the 
management of FACIAL PALSY and FACIAL 
SPASM, featuring PARTICIPANT'S CADAV- 
ER SURGERY. 


FACULTY: 

L. Bergmann, M. D. M. May, M. D. 

J. Conley, M. D. S. Parisier, M. D. 
M. Dunn, M. D. H. Settles, PhD. 
F. Gillen, M. D. J. Smith, M. D. 
P. Guibor, M. D. D. Wolfley, M. D. 
P. Janetta, M. D. D. Zorub, M. D. 
SUBJECTS: 


Facial Nerve Testing, Dynamic-Static 
Techniques, Lid Spring, Silicone Encircling, 
Facial Reconstruction, Direct Nerve Repair 
and Grafting, 12-7 Hook-up Animation, 
Neuromuscular Pedicle Transfer and Nerve 
Avulsion. 


VIH NERVE REGISTRATION FORM 
Registration $400 


Name .. 





PCS Ss eae sa cm ee U 


City. — State... Zip s 


Telephone (LL...) 


Specialty: Ophth —ENT —Plastic — 
Neurosurgery 
(circle one) 


Make check payable: N.Y. Medical College 
VH NERVE COURSE 


Clip and mail with registration fee: Ms. Paula Tamkin, Registrar 


c/o Dr. P. Guibor, 630 Park Avenue 
New York, N. Y. 10021 (212) 734-1010 


AMERICAN JOURNAL OF OPHTHALMOLOGY 67 





e) Please Mark Your Calendar! RET 
. MID-WINTER NATIONAL MEETING LL 1 


CONTACT LENS ASSOCIATION OF OPHTHALMOLOGISTS 


January 12-14,1979 * Sahara Hotel, Las Vegas, Nevada 
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ELEVENTH CONRAD BERENS LECTURE 
Jorge N. Buxton, M.D. 
Post Surgical Visual Rehabilitation 





DISTINGUISHED VISITING LECTURER 
José |. Barraquer, M.D. 
Present Status of Keratophakia for the Correction of Hyperopia and Aphakia 


THIRD ANNUAL THEODORE E. OBRIG MEMORIAL LECTURE 
Mr. Jack Moore 
A Practical Approach for the Average Clinical Practice 


PRACTICE MANAGEMENT SEMINAR 


Herschell H. Boyd, M.D., Chairman 
No Additional Registration Fee 





iday, January 12 FREE PAPERS 


SYMPOSIUM: INDUSTRIAL SAFETY AND CONTACT LENSES 
J. Elliott Blaydes, Jr., M.D. and 
Robert J. Crossen, M.D., Co-Moderators 
Other Participants to be Announced 


SYMPOSIUM: PROLONGED WEAR - UPDATE 
Walter J. Stark, M.D., Moderator 
Other Participants to be Announced 





Mary Bruch 
Food and Drug Administration 





THIRD ANNUAL THEODORE E. OBRIG MEMORIAL LECTURE 
Mr. Jack Moore 
A Practical Approach for the Average Clinical Practice 


SPORTS AND CONTACTS 
Richard H. Keates, M.D. 





DISTINGUISHED VISITING LECTURER 
José |. Barraquer, M.D. 
Present Status of Keratophakia for the Correction of Hyperopia and Aphakia 
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SYMPOSIUM: ASTIGMATISM - SURGICAL CORRECTION 
Herbert E. Kaufman, M.D., Moderator 
Other Participants to be Announced 





SYMPOSIUM: THE CONTACT LENS CORRECTION 
OF ASTIGNMATISM 
Joseph A. Baldone, M.D., Moderator 
Other Participants to be Announced 





THE FUTURE WAS YESTERDAY 
Lawrence A. Winograd, M.D. 





ELEVENTH CONRAD BERENS LECTURE 
Jorge N. Buxton, M.D. 
Post Surgical Visual Rehabilitation 





SYMPOSIUM: PITFALLS IN LENS IMPLANTATION 
Harold A. Stein, M.D., Moderator 


Errors in Patient Selection .... iiis HH hn Harold A. Stein, 
Pitfalls at the Time of Surgery .......siseessee mnn Richard Kratz, 
Pitfalls in the Immediate Post-op Period ........... 5.0 cece renee nnn Marvin Kwitko, 
Pitfalls in the Late Post-op Period...... 0... cece cee eee eee ens Herve Byron, 
Guiding the Resident in Lens Implantation ...........6. 6 eee n n n Leeds Katzin, 


Question and Answer Period 





SYMPOSIUM: SURGICAL TECHNIQUES FOR VARIOUS 
IMPLANTS (Movies) 


Jack Hartstein, M.D., Moderator 


Technique with the Copeland Lens... n Ned Snyder, 
Technique with the Copeland Lens ...........--. cece ee nnn William U. McReynolds, 
Medallion Lens in Association with intracapsular Cataract Extraction ... Manus C. Kraff, 
2-Loop Binkhorst Lens «00... 6c een he hne nr Richard Kratz, 
4-Loop Binkhorst Lens 00.0... ce ee ner Henry Hirschman, 
Federov Sputnik Lens and the Platinum Clip Lens .........--.++..55. Marvin L. Kwitko, 
Primary Implants of the Choyce Lens .......ssssseee n 666 Jerald L. Tennant, 
Secondary Implantation of the Azar Tripod ......... 5c eee eee ee n n 6n Robert Azar, 
Shearing Lens ......... ccc cence e terre ete eee ne erect ee etn tens Steven P. Shearing, 
Suturing Techniques 0.0... 0. ccc cee eh eh heme C. William Simcoe, 


Panel Discussion 
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ANALYSIS OF CORNEAL CRYSTALLINE 
DEPOSITS IN MULTIPLE MYELOMA 


GORDON K. KLINTWORTH, M.D., STEVEN J. BREDEHOEFT, M.D., 
AND JOHN W. REED, M.D. 


Durham, North Carolina 


Two decades ago Bürki! described a 
patient with multiple myeloma and bilat- 
eral corneal crystals. Since then the pres- 
ence of numerous delicate scintillating 
crystals within the cornea has become 
recognized as a rare manifestation of 
hypergammaglobulinemia,?~4 and as pos- 
sibly the first clinical evidence of system- 
ic disease. In some cases the corneal crys- 
tals have appeared interspersed through- 
out the corneal stroma, whereas in others 
they were most evident in the anterior 
cornea.? Crystals may be detectable clini- 
cally in the bulbar conjunctiva,?* but 
have not been observed in other ocular 
tissues in patients with hypergamma- 
globulinemia. Handley and Arney? de- 
scribed crystalline deposits in the cornea 
and lens of a patient with what they 
called plasma cell myeloma, but the evi- 
dence does not substantiate the diagnosis. 
Also, hypergammaglobulinemia was not 
present in their patient. Morphologic 
observation of the corneal crvstals in hy- 
pergammaglobulinemia has heretofore 


From the Departments of Pathology (Drs. Klint- 
worth and Bredehoeft) and Ophthalmology (Drs. 
Klintworth and Reed), Duke University Medical 
Center, Durham, North Carolina. This study was 
presented in part at the Association for Research in 
Vision and Ophthalmology meeting in Gainesville, 
Florida, Nov. 17-19, 1977; it was supported in part 
by U.S. Public Health Service Grant 2 ROI EY 
00146 (Dr. Klintworth). 

Reprint requests to Gordon K. Klintworth, M.D., 
Department of Pathology, Duke University Medical 
Center, Durham, NC 27710. 
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only been documented by Pinkerton and 
Robertson* who identified intracellular 
crystals in the conjunctiva, corneal stro- 
ma, and bone marrow by electron micros- 
copy. 

We report herein a detailed analvsis of 
the nature of the corneal crystals in a 
patient with multiple myeloma and the 
association of corneal crystals with crvs- 
talline deposits in the lens of another 
patient with multiple myeloma. 


CASE REPORTS 


Case 1—1In 1961 a 46-vear-old woman came here 
complaining of pain and swelling of the left great 
toe associated with multiple episodes of bone and 
joint pain. The patient had been in good health until 
1951 when she developed low back pain with sciati- 
ca and underwent repair of a herniated disk. Despite 
extensive examination, no evidence could be found 
of gout or rheumatoid arthritis. Her serum protein 
at this time was 9.2 g/100 ml with an albumin 
fraction of 4.2 g/100 ml. A serum protein electropho- 
resis was not performed, but the presence of a 5 
g/100 ml nonalbumin protein fraction. prompted 
examination of the urine for the presence of Bence- 
Jones protein. This test was negative. In 1962 a 
hysterectomy was performed for uterine bleeding 
secondary to fibroids. When seen here in September 
1962, the patient was anemic with a hemoglobin of 
9.2 g/100 ml. She began to receive an experimental 
drug, MK-615, which was discontinued after three 
months because of visual impairment and the pres- 
ence of numerous crystals in the cornea, Some 
observers thought the crystals might be related to 
MK-615. At that time visual acuity was 6/6 (20/20) in 
both eves. In 1963 anemia and multiple joint pains 
were again evident, A bone marrow aspirate was 
unremarkable except for the absence of stainable 
iron, and no crystals were identified in it. X-ray 
examination of the left great toe showed a loss of 
densitv, but no definite changes attributable to gout 
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or rheumatoid arthritis. Joint pains and recurrent 
epistaxis continued for many years. A peptic ulcer 
with gastrointestinal bleeding was treated in 1971; 
in 1976 she had severe pain in the low thoracic- 
lumbar area and began to lose weight. 

In August 1976, at age 60, the patient was admit- 
ted here because of a progressive painless diminu- 
tion in vision that extended over several years. 
Visual acuity at that time was R.E.: 6/12 (20/40); 
L.E.: 6/15 (20/50). The corneas of both eyes con- 
tained numerous crystals that were known to have 
been present for 13 years (Fig. 1). The anterior 
stroma of the central portion of each cornea was 
thought to be filled with a multitude of fine crystals. 
The deeper stroma and the corneal endothelium 
were normal. Crystals were not identified in the 
conjunctiva. The remainder of the eye examination 
showed no abnormalities. Because the corneal crys- 
tals were considered to be the cause of visual im- 
pairment, a lamellar keratoplasty was performed. 

Investigations at that time revealed a hemoglobin 
count of 11.4 g/100 ml, a hematocrit level of 35%, a 
total serum protein of 9.1 g/100 ml (albumin, 3.6%; 
gammaglobulin, 3.9 g/100 ml). Serum protein elec- 
trophoresis on cellulose acetate membrane revealed 





Fig. 1 (Klintworth, Bredehoeft, and Reed). Case 1. 
Slit-lamp photograph of cornea showing crystals. 
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a large monoclonal spike (M component) in the 
gamma area. Immunoelectrophoresis on agarose gel 
using heavy and light chain-specific antisera identi- 
fied the M component as IgG with kappa light 
chains. Bence-Jones protein was not present in the 
urine. Because of insufficient quantities of protein, 
immunoglobulins in the tears could not be sletected 
by immunoelectrophoresis. A right iliac bone mar- 
row biopsy was normal in cellularity with good 
maturation of both the erythroid and myeloid series. 
A plasmacytosis of 2196 was present with sheets of 
plasma cells scattered diffusely throughout the mar- 
row. The megakarvocytes and bony spicules ap- 
peared normal. A skeletal survey disclosed a partial 
collapse of the third lumbar and twelfth thoracic 
vertebrae, diffuse osteoporosis with degenerative 
changes in the spine, and multiple motheaten areas 
of destruction in several metatarsals and phalanges 
of the right foot. Once the diagnosis of multiple 
myeloma was made, the patient began receiving 
melphalan and prednisone. 

The crystals appeared in the regenerated epitheli- 
um of the grafted left eve, but they gradually de- 
creased in both corneas after the patient had been 
receiving chemotherapy for several months, which 
coincided with the gradual diminution in the serum 
gammaglobulin. A clear area developed in the visual 
axis of the right eye with improvement in visual 
acuitv to 6/6 (20/20). The best corrected visual acu- 
itv in the left eye was 6/24 (20/80) as the result of 
persistent crystals and graft astigmatism. 

The patient's general condition also improved 
with therapy, and she began to walk with little 
difficulty. By February 1977, the bone marrow con- 
tained less than 196 plasma cells. The serum gamma- 
globulin gradually decreased, and in August 1977, 
the serum total protein, gammaglobulin, and M 
components were 6.9, 0.2 and 1.3 g/100 ml, respec- 
tivelv. 

Case 2—A 59-vear-old man was noted to have 
crvstals in the corneas of both eyes on routine eye 
examination in 1967. Although these crystals appar- 
ently increased in number, they hardly affected the 
vision until 1972 when the patient was referred here. 
At that time, his best corrected visual acuity in each 
eve was 6/18 (20/60). Fine crystalline deposits were 
distributed equally and diffusely in both corneas on 
slit-lamp examination (Fig. 2). These were thought 
to be in the epithelium, possibly in Bowman's 
membrane, but not in the corneal stroma. In both 
corneas, the superior portion appeared to have been 
spared. Numerous iridescent punctate opacities 
were located in the anterior and posterior cortices of 
both lenses, but not in the nuclear portions (Fig. 3). 
The slight haziness of the cornea and lens produced 
by the opacities made it difficult to see fine detail on 
ophthalmoscopy, but some pigment dispersion and 
clumping was present in the left macula. 

The patient had a history of bilateral tenderness of 
his feet and chronic discomfort in the joints since 
1967. 

In 1972 analvses of the serum disclosed a total 
protein of 8.3 to 9.3 g/100 ml, 5.7 g/100 ml globulin, 
and 3.6 to 4.2 g/100 ml of an anomalous gammaglob- 
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Fig. 2 (Klintworth, Bredehoeft, and Reed). Case 2. 
Slit-lamp photograph of cornea showing crystals. 


ulin, which was found on immunoelectrophoresis to 
be IgG kappa. The serum albumin and uric acid 
levels were normal, and so was a complete blood cell 
count. Urine was negative for protein. A sternal 
marrow contained 5 to 10% pleomorphic plasma 
cells and only a trace of stainable iron. Multiple 
myeloma was diagnosed and on Nov. 20, 1972, a 
24-month course of melphalan (15 mg/day in a 
single dose for four days, every 28 days) and predni- 
sone (75 mg/day for seven days, every month) was 
initiated. Forty milliliters of iron dextran was inject- 
ed intravenously for the iron deficiency in the mar- 
row. 

After five months’ treatment, 3 to 5% of the cells in 
the sternal bone marrow were plasma cells. Occa- 
sional binucleated, trinucleated, and multinucleated 
plasma cells were noted, some of which had clefted 
nuclei. A normal amount of iron was present. A 
skeletal survey disclosed diffuse osteoporosis, but 
no characteristic lesions of myeloma. The patient 
had one episode of epistaxis in September 1973 
associated with a reduction in circulating platelets 
(about 120,000/ml). In November 1974, after chemo- 
therapy was discontinued, the patient felt well and 
had a residual M component of 0.9 to 1.5 g/100 ml, 
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and a marrow aspirate showed 2 to 396 plasma cells 
with occasional abnormal forms. He had some lower 
spine pain for approximately six weeks in Januarv 
and February 1977. Otherwise, he was well without 
bone pain, infections, fever, a bleeding tendencv, or 
bruisability. On April 12, 1977, a sternal bone mar- 
row aspirate contained approximatelv 1496 plasma 
cells, most of which appeared normal, but some 
were binucleated, and a decreased number of mega- 
karyocvtes (only two to three were seen on the entire 
smear). 

Following removal of a portion of the corneal 
epithelium in 1972, crystals recurred in the regener- 
ated epithelium. After eight months of chemothera- 
py, the crystals began to disappear first in the 
cornea, then in the lens. They had completely disap- 
peared after the 24 months of chemotherapy and had 
not recurred in August 1977 when the vision re- 
turned to 6/6 (20/20) in each eve. 


RESULTS 


The tissue examined consisted of biop- 
sy specimens of conjunctiva from both 
individuals, minute fragments of corneal 





Fig. 3 (Klintworth, Bredehoeft, and Reed). Case 2. 
Refractile punctate opacities in anterior cortex of 
lens. 
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epithelium from the patient in Case 2, the 
lamellar keratoplasty specimen from the 
patient in Case 1, and bone marrow 
smears from both patients. 

Because the nature of corneal crystals 
in hypergammaglobulinemias was uncer- 
tain, the corneal button obtained at lamel- 
lar keratoplasty from the patient in Case 1 
was cut into four equal portions immedi- 
ately after excision. One piece was fixed 
in buffered formalin, another in absolute 
ethanol, a third in 496 cacodylate buffered 
glutaraldehyde (pH 7.2), and a fourth was 
rapidly frozen in liquid nitrogen. The 
unfixed frozen tissue was sectioned with a 
cryostat and mounted on gelatin-coated 
glass slides. The formalin and absolute 
alcohol-fixed material was embedded in 
Paraplast and processed in the usual man- 
ner. The tissue placed in absolute alcohol 
was transferred directly to xylol and then 
to Paraplast; the formalin-fixed cornea 
was first dehydrated through graded alco- 
hols. Unstained and stained corneal tis- 
sue was examined by regular optical, 
phase contrast, and fluorescent microsco- 
py. The stains used included hematoxylin 
and eosin, PAS, Masson trichrome, 
Congo red, methenamine silver technique 
for urates, Ninhydrin-Schiff, and the 
Sloper technique for cystine and proteins 
with disulphide bonds. 

Because the corneal crystals probably 
contained immunoglobulins, the direct 
immunofluorescent and indirect immu- 
noperoxidase sandwich techniques were 
employed. The presence of IgG, IgM, 
IgA, albumin, fibrinogen, and the C3 
component of complement was sought by 
the direct immunofluorescent technique 
using 2- to 4- thick frozen sections of 
corneal tissue on gelatin-coated slides 
and specific fluorescein-labeled antisera. 
Paraplast-embedded and fresh unfixed 
tissue was studied by the immunoperoxi- 
dase indirect sandwich technique for 
identification of immunoglobulins. The 
Paraplast sections (8 p thick) were 
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deparaffinized in the standard fashion by 
using xylene. The fresh-frozen tissue was 
cut at 2 to 4 u by standard techniques and 
placed on gelatin-coated slides. Phos- 
phate-buffered saline 0.5 M, pH 7.6, was 
used for all dilutions and in the other 
steps indicated. The sections were 
washed three times in  phosphate- 
buffered saline (five minutes per wash). 
Sections were then incubated for one 
hour at 22° C with primary antibodies in a 
moisture chamber. The primary antisera 
applied included: goat antihuman poly- 
valent IgG/IgA/IgM  (precipitin titer 
1:32), goat antihuman IgG (H and L chain) 
(titer 1:64), goat antihuman IgG; IgG 
fraction (titer 1:32), goat antihuman 
kappa light chain IgG fraction (titer 1:32 
and 1:9), goat antihuman lambda light 
chain IgG fraction (titer 1:2 and 1:32), 
and goat antihuman IgM (precipitin titer 
1:8. Control slides included lymph 
nodes and kidneys from patients with 
multiple myeloma. Because Paraplast re- 
duces diaminobenzidine by itself, the tis- 
sue sections embedded in it were first 
soaked with undiluted normal human 
serum to bind most of the nonspecific 
precipitation. 

After incubation with the primary anti- 
bodies, the slides were washed three 
times with phosphate-buffered saline 
(five minutes per wash). In the moisture 
chamber, the sections were incubated for 
one hour in horseradish peroxidase conju- 
gated rabbit antigoat IgG (IgG fraction) 
(titer 1:4). The sections were then washed 
three times in phosphate-buffered saline. 
The specific sites of antibody binding 
were determined with a diaminobenzi- 
dine reaction, which yields a deep brown 
color at locations with positive reac- 
tions. The reagent for this test was pre- 
pared immediately before use by dis- 
solving 3,3'-diaminobenzidine tetrahy- 
drochloride (25 mg/100 ml) in 0.01M 
Tris (pH 7.4) followed by the addition of 
hydrogen peroxide (0.05%). Sections were 
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incubated with this reagent for one hour 
at 28° C, then washed three times with 
phosphate-buffered saline. Duplicate 
sections as above were exposed in 1% 
collidine-buffered osmium tetroxide (pH 
7.4) for five minutes at 22° C and then 
mounted with glycerol. After examina- 
tion of the sections, areas were photo- 
graphed, the coverslips were removed, 
and the sections counterstained with he- 
matoxylin, dehydrated, and mounted. 

The glutaraldehyde-fixed tissue was 
postfixed with 196 osmium tetroxide and 
embedded in Epon for electron microsco- 
py according to standard procedures. Sec- 
tions 50 nm thick were examined by 
transmission electron microscopy with- 
out staining and after staining with ura- 
nyl acetate, lead citrate, or both. A beam 
of monochromatic light of 633-nm wave 
length was passed through photographic 
negatives of electron micrographs of the 
corneal crystals according to basic princi- 
ples of light diffraction.® 

The lamellar keratoplasty specimen of 
the patient in Case 1 consisted of epithe- 
lium, Bowman's zone, and the superficial 
corneal lamellae. The crystals observed 
clinically were located exclusively within 
the corneal epithelium, despite the clini- 
cal impression that the superficial stroma 
was also involved (Fig. 4). Thev were 





Fig. 4 (Klintworth, Bredehoeft, and Reed). Crys- 
talline deposits sectioned at variable depths in the 
corneal epithelium (Masson trichrome, x 680). 
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elongated and of variable length (up to 
32.5 u ) and width (up to 7.5 u). In some 
areas numerous crystals extended 
throughout the entire thickness of the 
corneal epithelium, whereas in other re- 
gions they were limited to the superficial 
or deep layers of the epithelium. By light 
microscopy the crystals appeared to occu- 
py both intra- and extracellular positions. 
Cross-sectional profiles were hexagonal, 
but when cut in longitudinal sections, 
their sides were parallel. The crystals 
were eosinophilic and PAS- and Ninhyd- 
rin-Schiff-positive. They appeared a bril- 
liant red with the modified Masson tri- 
chrome stain (containing the red dyes Pon- 
ceau 2R, acid fuchsin, and azophloxine), 
weakly positive with the Sloper tech- 
nique, and did not stain with Congo red 
or methenamine silver. The crystals did 
not manifest birefringence or autofluo- 
rescence, and were not soluble in aqueous 
solutions, ethanol of variable concentra- 
tions, or xylol. 

Direct immunofluoresent examination 
with gamma chain-specific antisera 
showed circumscriptal localization about 
lacunae within the epithelium, normal 
staining of the epithelial basement mem- 
brane, and a questionable increased local- 
ization in the corneal epithelium. There 
was no significant localization for alpha 
or mu chain, complement component C3, 
fibrinogen, or albumin. With the immu- 
noperoxidase indirect sandwich tech- 
nique, some corneal crystals reacted posi- 
tively, especially at their periphery with 
antisera against human polyvalent immu- 
noglobulins (IgG/IgA/IgM), IgG and IgG 
kappa (Fig. 5). The location of the reac- 
tion product was mainly around crystals 
in the deeper cornea and also occurred on 
the surface of the corneal epithelium. 

When viewed by transmission electron 
microscopy, the corneal crystals were 
barely visible in unstained preparations, 
but much more discernible after staining 
with uranyl acetate and lead citrate. Some 
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Fig. 5 (Klintworth, Bredehoeft, and Reed). Posi- 
tive immunoperoxidase reaction to IgG around crys- 
tals in deeper portion of corneal epithelium and on 
the surface of the cornea. This is a portion of the 
cornea different from that illustrated in Figure 4 
(unstained, x 680). 


crystalline profiles were hexagonal in 
cross-section with crisp edges (Fig. 6). 
Because of their extreme electron density 
in stained preparations, resolution of sur- 
rounding membranes could not always be 
made, but they appeared to be both be- 
tween and within epithelial cells (Figs. 
6-9). Some intracytoplasmic deposits had 
contours of varying irregularity, at times 
associated with apparently nonattached 
rounded globules of similar material 
lying adjacent to larger inclusions within 
the cytosol (Fig. 8). In some crystals a fine 
internal periodicity could be resolved 
under high magnification (Figs. 9 and 10). 
By calibrated measurement, the spacings 
between the linear electron densities were 
approximately 10 to 11 nm apart. Using 
the principle that in-phase wave energies 
impinging on a periodic structure yield 
an interference pattern produced by sum- 
mation and cancellation of wave energies, 
we established a diffraction pattern con- 
firming the internal periodicity of the 
crystals by passing the beam of light of 
633-nm wave length from the ruby laser 
through negatives of electron micro- 
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graphs of 50-nm thick sections of these 
crystals. Because of the random orienta- 
tion of the thin section electron micro- 
graphs, we could not establish the lattice 
conformation and orientation of the crys- 
talline subunits. j 

Crystals were not identified in a biopsy 
specimen of the conjunctiva from the 
patient in Case 1, or in minute fragments 
of corneal epithelium and conjunctiva 
excised from the patient in Case 2. Plasma 
cells were not present in any of the ocular 
tissues examined. Crystals were not iden- 
tified in plasma cells of the bone marrow 
of either case. 


DISCUSSION 


The rarity of corneal crystals in hyper- 
gammaglobulinemia and the difficulty in 
identifying them in small biopsy speci- 
mens, as exemplified in this study, have 
heretofore impeded their identification. 
In Markoff's? patient, the crystals ap- 
peared during urethane therapy, and dis- 
appeared when the drug was discontin- 
ued, suggesting a causal relationship to 
the therapeutic agent. However, other pa- 
tients have developed corneal crystals in 
the absence of medication. The clinical 
resemblance of the crystals to cholesterol 
and the difficulty in seeing them in ex- 
cised tissues suggested they might be 
composed of lipid that dissolved during 
histologic processing. Although not iden- 
tifying the crystals with certainty, Aron- 
son and Shaw? suggested cholesterol. 
This interpretation was based on positive 
digitonin and Schultz reactions and Mal- 
tese crosses in polarized light on formalin- 
fixed and frozen portions of conjunctival 
tissue. This view gained additional sup- 
port by observations of Laibson and 
Damiano? who studied conjunctival and 
corneal biopsies and a sternal marrow 
aspirate by electron and x-ray diffraction. 
They concluded that the crystals were 
cholesteryl stearate, but like Aronson and 
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Fig. 6 (Klintworth, Bredehoeft, and Reed). Hexagonal profiles of crystals in basal portion of corneal 
epithelium (x 10,000). 


Shaw? they did not conclusively illustrate 
what they analyzed. On the other hand, 
Pinkerton and Robertson? provided the 
first morphologic observations of the cor- 
neal crystals and concluded that they 
were not composed of lipid, but protein, 
and were identical to those found else- 
where in individuals with plasma cell 
dvscrasias. Our findings concur with this 
conclusion and support the belief that the 
crystals are composed of immunoglobu- 
lin. Other observations corroborate this 
view. Since Glaus ? first description in 
1917 of intra- and extracellular crystals in 
multiple myeloma, crystalline deposits 


have been reported many times in this 
disease and in other plasma cell dyscra- 
sias. Intracytoplasmic crystals or para- 
crystalline structures have been identi- 
fied within plasma cells?497!3 in areas 
infiltrated by these cells. They have also 
been found in the kidney. The corneal 
crystals in our study are strikingly similar 
morphologically to those observed in the 
cytoplasm of neoplastic or reactive plas- 
ma cells,411-12-14-15 crystallized plasma 
gammaglobulins,!9!7 and to the crystals 
observed in renal tubular epithelium in 
multiple myeloma.!! In this regard, three 
patients with hypergammaglobulinemic 
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Fig. 7 (Klintworth, Bredehoeft, and Reed). Variable configurations of crystalline deposits in corneal 
epithelium. Some of the electron dense material appears to be intracellular (x5,300). 


corneal crystals have had crystalline in- 
clusions within plasma cells of the bone 
marrow,” 

Related conditions that have an exces- 
sive proliferation of a single clone of 
immunoglobulin-producing cells are var- 
iably referred to as plasma cell dyscrasias, 
monoclonal gammopathies, dysgamma- 
globulinemias, and paraimmunoglob- 
ulinopathies. These abnormal prolifera- 
tions of plasma cells may be neoplastic or 
reactive to a wide variety of antigenic 
stimuli. The underlying disease in other 
reported cases of corneal crystals with 
plasma cell dyscrasias was designated 
multiple myeloma ,*? dysproteinemia,? or 
paraproteinemia.? The latter two terms, 


which imply the existence of abnormal 
proteins, no longer serve a useful pur- 
pose. In our patients the quantity of mon- 
oclonal hypergammaglobulinemia cou- 
pled with more than 596 bone marrow 
plasma cells supports the diagnosis of 
multiple myeloma.!$7!5 However, both 
cases were associated with a relatively 
benign course even before the advent of 
therapy. Arthralgia that eluded diagnosis 
was a prominent symptom; nonocular 
physical findings were conspicuously ab- 
sent; patients were not prone to infec- 
tions, undue sensitivity to cold, hemor- 
rhagic or hyperviscosity manifestations; 
plasma cells were not identified in pe- 
ripheral blood smears. 
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Fig. 8 (Klintworth, Bredehoeft, and Reed). Smaller globules of electron dense material (arrows) are 
associated with larger irregularly shaped intracellular profiles (x 7,400). 


An understanding of the reason for 
spontaneous gammaglobulin crystal- 
lization in the cornea clearly has broad 
biologic importance. Not only is spon- 
taneously crystallizing gammaglobulin 
uncommon,!? but the crystallinization of 
intact molecules of immunoglobulins 
poses difficulties.?? Both of our patients as 
well as the patient of Liabson and 
Damino? were associated with IgG kappa 
chains. Also Bence-Jones proteinuria has 
been absent in all documented cases with 
corneal crystals. 

In theory, the corneal crystals of the 
patient in Case 1 could have arisen from 
the tears, from the corneoscleral limbal 
vasculature or from plasma cells in the 
conjunctiva. Because the crystals were 
localized in the corneal epithelium and 


tears contain immunoglobulins, gamma- 
globulin might have crystallized in the 
tears. Numerous plasma cells were not 
noted in the conjunctiva, and unlike in 
the patient reported by Pinkerton and 
Robertson,? the crystals in the patient in 
Case 1 did not stem from a tissue infiltra- 
tion by cells with cytoplasmic crystals. 
The crystals observed in ocular tissue by 
Pinkerton and Robertson? were exclusive- 
ly within the cytoplasm of cells. Their 
observations and ours support the theory 
that crystals occur in ocular tissues either 
by an infiltration of plasma cells with 
crystalline inclusions or by the spontane- 
ous crystallization of immunoglobulins, 
or both. The occurrence of corneal crvs- 
tals is sometimes preceded by episodes 
of conjunctivitis or anterior uveitis,'?? 
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Fig. 9 (Klintworth, Bredehoeft, and Reed). Intracellular crystalline an with regular internal 
periodicity (x 19,500). 
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Fig. 10 (Klintworth, Bredehoeft, and Reed). Higher magnification of electron dense material in Figure 9 
showing a periodic inner structure (* 83,300). 
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which perhaps provide an increased 
number of crystalline-containing plasma 
cells. 


* SUMMARY 


A 46-year old woman and a 59-year-old 
man had corneal crystals, multiple myelo- 
ma, and IgG kappa hypergammaglobuli- 
nemia. In one case, crystalline deposits 
were also present in the lens. In both 
patients there was a marked decrease in 
the amount of crystals during chemother- 
apy. The crystals within the cornea of one 
case were identified by light and electron 
microscopy in material obtained during 
a lamellar keratoplasty. The crystalline 
deposits were located only in the corneal 
epithelium, and their regular repeating 
internal arrangement was confirmed by 
monochromatic optical diffraction of 
electron micrographs of sections through 
them. By immunofluorescent and immu- 
noperoxidase techniques, the crystals re- 
acted positively for immunoglobulin and 
particularly IgG kappa chains. 
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THE HLA ANTIGENS IN COGAN'S SYNDROME 
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Luis A. DEL VALLE, M.D., AND BARTON F. HAYNES, M.D. 


Bethesda, Maryland 


The significant association of some dis- 
eases and certain histocompatibility 
(HLA) antigens has been previously re- 
ported.! Such correlations have a diag- 
nostic as well as a prognostic value for 
some of these diseases. In 1975, Char, 
Cogan, and Sullivan? suggested a positive 
association of HLA-B17 with nonsyphi- 
litic interstitial keratitis and vestibulo- 
auditory dysfunction (Cogan’s syndrome) 
by observing B17 in three of the four 
patients studied. A subsequent report? 
confirmed this association in another pa- 
tient, whereas another report? questioned 
these findings because of the absence of 
B17 in another patient. 

We report herein the HLA typings in 
ten patients, all with a well-documented 
diagnosis of Cogan's syndrome in which 
it was not possible to establish an associa- 
tion of B17 with this disease. 


SUBJECTS AND METHODS 


Four hundred sixty-nine apparently 
healthy, unrelated white persons from the 
Washington, D.C., metropolitan area were 
typed for the HLA and ABO antigens as 
the control group. Ten white patients 
with nonsyphilitic interstitial keratitis 
and vestibuloauditory dysfunction (Co- 
gan's syndrome) were studied clinicallv 


From the Clinical Branch, National Eve Institute, 
National Institutes of Health (Drs. Kaiser-Kupfer 
and Del Valle); the Laboratory of Clinical Investiga- 
tion, National Institute of Allergy and Infectious 
Disease, National Institutes of Health (Dr. Haynes); 
and the Bureau of Biologics, Food and Drug Admin- 
istration, Department of Health, Education, and 
Welfare (Dr. Mittal), Bethesda, Maryland. 

Reprint requests to Muriel Kaiser-Kupfer, M.D., 
National Eve Institute, Building 10, Room 2D12, 
National Institutes of Health, Bethesda, MD 20014. 


and typed for the HLA antigens in a 
double-masked fashion. 

These patients all conformed to the 
established criteria of the syndrome in- 
cluding a history of active nonsyphilitic 
recurrent interstitial keratitis, vestibular 
symptoms, and evidence of a sensory- 
neural hearing loss. Five of the ten pa- 
tients were Jewish (Table 1). 

All individuals were tested for the 40 
HLA antigens of the loci A, B, and C 
by the standard lymphocyte microcyto- 
toxic test. To determine the significance 
of differences in phenotype frequencies 
of antigens between healthy controls 
and patients, the P values were computed 
by using the Fisher’s exact probabil- 
ities from the distribution of the chi- 
squares. 

RESULTS 

The ABO and HLA phenotypes in the 
ten patients are shown (Table 1). Only 
one patient, No. 10, had B17. Phenotype 
frequencies of those antigens in which 
the P value was less than .05, in addi- 
tion to those of B17, which was not 
significantly different between the two 
groups, is shown (Table 2). 


DISCUSSION 


Although the present series is still 
small, it represents the largest group of 
patients with Cogan's syndrome who 
have had HLA typing. This series clearly 
indicates that no relationship exists be- 
tween this disease and HLA-B17 antigen. 
Furthermore, although three antigens, A9 
(Aw24), Bw35, and Cw4 appear to have 
an increased frequency in this disease, 
the small sample size precludes interpret- 
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TABLE 1 
ABO AND HLA PHENOTYPES OF TEN PATIENTS WITH COGAN'S SYNDROME 





M 


Patient Age 
No. * Sex (yrs) 
1" F 59 
21 F 48 
3 F 35 
4 F 30 
5*1 F 28 
6*1 F 28 
71 F 26 
8 M 25 
9*1 F 20 
10 F 18 


ABO 


Type HLA Phenotype 


Aw31, Aw32; B18, Bw35; Cw4 
Aw24, Aw30; B13, B14; — 

A2, A9; Bw21, —; — 

Aw24, Aw33; B7, Bw35; Cw4 
A2, A28; B7, Bw39; — 

A3, Aw24; Bw38, Bw35; Cw4 
A25, A28; B18, Bw35; Cw4 
Al, A2; B8, B15; Cw3 

A2, A9; B12, Bw41; Cw4 

A3, Aw32; B17, Bw35; Cw4 


Pwr Or ooon 


* Patients previously examined by Char, Cogan, and Sullivan. 


tJewish. 


ing the significance of these increases in 
phenotype frequencies. 

In an effort to reconcile these data with 
those of Char, Cogan, and Sullivan,? we 
re-examined all four patients included in 
their report (Table 1). However, on exten- 
sive testing in our laboratory, none of 
these four patients were found to have 
B17. Additionally, two of the patients 
who had been reported to have B17 by 
Char, Cogan, and Sullivan? were typed in 
a masked fashion by independent outside 


laboratories. These investigators also 
failed to confirm the presence of B17 and 
confirmed the precise HLA typing. This 
experience reaffirms the need for caution 
not only in the interpretation of data from 
few patients, but also in the accuracy of 
the tissue typing performed. 


SUMMARY 


HLA typing of ten patients with well 
documented Cogan’s syndrome failed to 
support previous reports of an increased 


TABLE 2 
SELECTED COMPARISONS OF PHENOTYPE FREQUENCIES IN COGAN’S SYNDROME 


Normal 

(No. =469) 

Phenotype 

Frequency 
HLA Antigen (%) 
HLA-A9 
(or Aw24) 19.83 
HLA-B17 9.17 
HLA-Bw35 20.47 
HLA-Cw4 18.34 


*less than .05. 


Cogan's Syndrome 


(No.— 10) 

Phenotype 

Frequency Exact P 

(96) Value 

50.00 0.0343* 
10.00 1.0000 
50.00 0.0388* 
60.00 0.0047* 
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incidence of HLA-B17. Although HLA- 
A9 (Aw24), Bw35, and Cw4 appeared 
increased in frequeney among patients, 
the small number of cases precluded at- 
taching importance to the significance of 
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OPHTHALMIC MINIATURE 


The body's lamp is vour eye. When your eyes are in focus (i.e., on 
a single object), your whole body is distinctly guided; but when thev 
are crossed (i.e., with one eve on one thing, the other on another, or 
trying to keep an equal eve on two masters), vour body is “in the 


whole being is illuminated, without any part reserved for darkness, 
vou ll be as completely lit up as when a flash of lightning shines on 


vou. 


Clarence Jordan, The Cotton Patch Version of Luke and Acts 
New York, Kainonia; Association Press 


THE CORNEAL ENDOTHELIUM AND THE SPECTRUM 
OF ESSENTIAL IRIS ATROPHY 
Davip G. CAMPBELL, M.D., M. BRUCE SHIELDS, M.D., 
AND TAYLOR R. SMITH, M.D. 


Boston, Massachusetts 


The cause of the pupillary displace- 
ment and the peripheral anterior syn- 
echiae in the spectrum! of essential iris 
atrophy (progressive essential iris atrophy 
and Chandlers syndrome?) has not 
been elucidated. The two most frequently 
advanced theories have been: (1) that 
spontaneous hole formation in the iris 
allows the pupil and iris to drift to the 
opposite side, causes the corectopia, and 
allows the peripheral anterior synechiae 
to develop,” ë or (2) that the peripheral 
anterior synechiae develop first and pull 
the pupil toward the synechiae.^97? The 
primary purpose of this report is to en- 
dorse the latter theory, to propose the 
hypothesis that corneal endothelial de- 
generation and growth of an ectopic 
membrane are the primary pathophysio- 
logic events in the spectrum, and to 
explain the entire syndrome. 

Recently, iris nodules were described 
in this spectrum!9; they had been present, 
but not emphasized, in past pathologic 
descriptions." Cogan and Reese, 
who first described these nodules and 
their association with an ectopic endothe- 
lial membrane (Descemet's membrane), 
and Scheie and YanofP'5 classified pa- 
tients with these nodules in a separate 
category. Because our cases shared the 
findings of endothelial degeneration, pe- 
ripheral anterior synechiae, corectopia, 
ectropion uveae, glaucoma, and either 
partial or complete iris atrophy,!? we pro- 
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posed that they be classified in the spec- 
trum of essential iris atrophy. We demon- 
strate herein that these nodules are caused 
by the membrane and serve as a clinical 
marker for it. 


MATERIAL AND METHODS 


In addition to the charts of 82 patients 
with essential iris atrophy, we!® studied 
the pathology specimens of ten enucleat- 
ed eyes with essential iris atrophy ob- 
tained from the pathology laboratory at 
the Massachusetts Eye and Ear Infirma- 
ry. A previous report? described five of 
the eyes and the Cogan and Reese report? 
described a sixth eye. A map of the extent 
of overgrowth of the iris by the endotheli- 
al membrane in this eye was constructed 
with serial sections to evaluate the loca- 
tion of the ectopic endothelial membrane 
in relation to the nodules. 

The following case manifests the entire 
spectrum in one eve. 


CASE REPORT 


A 36-vear-old man had blurring of vision, distor- 
tion of the left pupil, and a right esotropia with 
amblyopia (Fig. 1, A). Visual acuity was R.E.: 6/60 
(20/200); L.E.: 6/6 (20/20). The right eye was other- 
wise normal. The Descemet’s membrane of the left 
eye had an iridescent quality. There were promi- 
nent, yellowish synechiae to the cornea at the 12, 3, 
6, and 9 o'clock meridians. There were areas of iris 
atrophy with one complete hole. The pupil was 
enlarged and slightly displaced temporally. There 
was ectropion uveae temporally. The iris was lifted 
anteriorly off the lens surface. Gonioscopy revealed 
six hours of angle closure or obscuration. Small 
vellow nodules, like wool balls on a sweater, ap- 
peared on portions of the iris surface. The intra- 
ocular pressure was: R.E. 13 mm Hg; L.E.: 19 mm 
Hg. The tonographic facility of outflow (C) was: 
R.E.: 0.48; L.E.: 0.33. The left physiologic cup was 
wider than the right cup. The fields were full. Thirty 
months later, in the left eve, the intraocular pressure 
was 40 mm Hg, and the C had decreased to 0.13. The 
gonioscopic appearance had barely changed. The 
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Fig. 1 (Campbell, Shields, and Smith). A, Iris nodules and a melting hole at 3 o'clock meridian in a 
36-year-old man. B, Left eye with temporal nodules covered by endothelial membrane; white line represents 
leading edge of membrane. C, A stretch hole. D, Fluorescein iris angiogram showing collateral vessels 
around a melting hole at 6 o'clock meridian. 


decrease in C was postulated to be caused by an 
overgrowth of the angle by an endothelial mem- 
brane. Endothelial degeneration became increasing- 
ly apparent with central granular thickening. The 
epithelium occasionally became edematous at pres- 
sures in the 20 to 30 mm Hg range. The iris nodules 
appeared over the entire iris surface. 
RESULTS 

The clinical survey of 82 patients 
showed that there could be an overlap 
between the two ends of the spectrum: 
some patients with Chandler's syndrome 
progressed to hole formation in the iris, 
whereas many with progressive essential 
iris atrophv showed signs of endothelial 
disease. These findings indicated that 


endothelial degeneration was common 
throughout the spectrum. 

The pathologic review of ten whole 
eves enucleated with a diagnosis of essen- 
tial iris atrophv revealed that three eves 
had iris nodules. A nodule was alwavs 
associated with a surrounding or overly- 
ing endothelial membrane, which sup- 
ports two previous reports.!*!» A map of 
the extent of the membrane coverage 
made in one eve with iris nodules (Fig. 1, 
B) showed that the nodules indicated the 
presence and, in this eve, the extent of the 
membrane. These findings suggested that 
the membrane caused the development of 
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these unusual protuberances. Microscopy 
revealed that the nodules nearest the pe- 
riphery of the iris, which had clinically 
appeared to be smooth and pedunculated, 
were completely covered by the mem- 
brane (Fig. 2, A), whereas the nodules 
closer to the leading edge of the mem- 
brane, which were flatter, were only par- 
tially covered (Fig. 2, C and D). Nodules 
at the leading edge were not covered by 
the membrane at all, but were surrounded 
by it, which suggests that a cluster of iris 
stromal cells, at first sessile and flat, were 
surrounded by the membrane and isolat- 
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ed in islands at the leading edge. Later, 
the membrane apparently grew up around 
the iris cells and raised them into pedun- 
culated forms. Although nodules indicat- 
ed a membrane, an absence of nodules 
did not indicate an absence of the 
membrane in other eyes. The majority of 
irides covered with membranes did not 
have nodules. Three eyes in previous 
studies also had nodules with essential 
iris atrophy, all associated with mem- 
brane.!1-13 

Pathologic review revealed that all ten 
eves had evidence of minor or major aber- 





Fig. 2 (Campbell, Shields, and Smith). A, Endothelial membrane over open angle with totally covered iris 
nodule (PAS, x 275). B, Scanning electron micrograph of open angle covered by ectopic endothelial 
membrane (x 200). C, Scanning electron micrograph of iris covered by endothelium with partially covered 
nodule (x 1000). D, Iris nodule partially covered by membrane (PAS, x 400). 
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rant endothelial overgrowth onto the sur- 
face of the iris (Fig. 2, A), which has been 
reported,99.9.11712.16-21 although it is 
thought to be rare. This correlated with 
the clinical finding that endothelial de- 
generation is common.?2?2-?4 Diseased cor- 
neal endothelium tends to proliferate in 
some instances.?$ 

Previously it was thought that periph- 
eral anterior synechiae had to form before 
an endothelial membrane could overgrow 
onto the iris.27 Reports, however, have 
shown an open angle overgrown by an 
endothelial membrane in essential iris 
atrophy?? and in the Cogan-Reese syn- 
drome.!4^1528 Six of ten eyes in our study 
had sections showing overgrowth of an 
open or partially open angle bv an endo- 
thelial membrane (Fig. 2, A), which indi- 
cates that this event commonly occurs in 
essential iris atrophy and that overgrowth 
can occur in the absence of svnechiae and 
before their development. 

Chandler and Grant! stated that the 
degree of glaucoma usually corresponded 
to the degree of synechial closure of the 
angle, which was generally true in our 
clinical survey. Some patients, however, 
had marked glaucoma and few peripheral 
anterior synechiae. The overgrowth of 
this biomicroscopically unseen mem- 
brane probably accounted for this dis- 
crepancv. This was proven pathologically 
in one eye (Fig. 1, B) that had onlv one 
sixth of the angle closed by peripheral 
anterior synechiae, but an intraocular 
presure of 50 mm Hg and whose fellow 
eye was normal and nonglaucomatous. By 
studying serial sections, the open angle in 
this case was found to be lined by an 
endothelial membrane for almost 360 de- 
grees (Fig. 2, B). 

Knowing that endothelial degeneration 
and ectopic endothelial proliferation over 
an open angle were common in this spec- 
trum, we sought evidence that the endo- 
thelial membrane then contracted and 
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caused the peripheral anterior synechiae. 
Unfortunately, in the areas of adhesion, 
often old, we could not determine wheth- 
er the two membranes on the corneal side 
and on the iris side had fused. Occagion- 
ally, however, there appeared to be a 
double membrane and a contraction at the 
leading edge, which corroborated similar 
findings of Pau.?? Also suggestive of con- 
traction were two areas in two eyes where 
spaces between the iris and the cornea 
existed within peripheral anterior syn- 
echiae. In these areas, two membranes ex- 
isted, suggesting that the endothelium 
had first overgrown and then contracted. 

The clinical survey revealed evidence 
that the contraction in the peripheral an- 
terior synechiae caused the corectopia. In 
the 40 cases in which gonioscopy was 
detailed enough for evaluation, the pupil- 
lary displacement was always in the di- 
rection of a peripheral anterior synechia. 
In some cases, the collarette was dis- 
placed locally toward the peripheral syn- 
echiae as an early sign of peripheral 
contraction. This clinical sign, which 
might be called the "distortion of the 
collarette" sign, can be an early clue to 
this disease process. Later the collarette 
was often drawn into the synechia and 
disappeared. In other cases, when the 
pupil was fairly central in the presence of 
extensive peripheral anterior synechiae, 
the location was explained by equal pull 
by peripheral anterior synechiae from 
many sides that dilated, but did not dis- 
place the pupil. This proved that corec- 
topia does not causethe synechiae because 
synechiae occurred without marked cor- 


ectopia. 
We then searched for additional ev- 
idence that the ectopic membrane 


had contractile characteristics. A clinical 
study of eight patients with nodules 
showed that the region of nodule forma- 
tion, and hence the region covered by an 
endothelial membrane, corresponded ex- 
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actly to the location of ectropion uveae 
and thus proved the contractility of this 
membrane. 

The advancing edges of some active 
synethiae have been peculiarly yellow. 
In the pathology specimens, redundant 
endothelial tissue was often visible at the 
leading edge of the synechiae, which 
might indicate the cause of the discolora- 
tion. 

Chandler and Grant! also described a 
phenomenon they called "bridging" in 
this syndrome, found occasionally in an 
eye that had most of the angle obscured 
by forward peripheral anterior synechiae, 
but little glaucoma and little decrease in 
the tonographic facility of outflow. They 
speculated that open and functioning tra- 
becular meshwork, with access to the 
anterior chamber, existed in tunnels be- 
hind these bridges. We encountered no 
such areas in our pathologic specimens, 
but the endothelial membrane over- 
growth theory could account for this phe- 
nomenon if one visualized the endotheli- 
al membrane growing over the trabecular 
meshwork in one local area and then 
extending out onto the iris, finger-like and 
concentric to the pupil, and gradually 
drawing the iris to the cornea but leaving 
normal trabecular meshwork behind. 

We then sought evidence that could 
connect the endothelial membrane theory 
to the development of iris atrophy. We 
noted, as had David D. Donaldson, M.D. 
(personal communication April 1, 1975), 
that two types of holes formed in this 
condition. One type, which we call a 
“melting” hole (Fig. 1, A), was oval and 
relatively small, and in the clinical survey 
was found to develop adjacent to and 
following the formation of heavy periph- 
eral anterior synechiae. One can speculate 


that the adjacent atrophy of the iris was - 


caused by local obstruction of the vascu- 
lature within the contracting synechia. 
Fluorescein iris angiograms revealed the 
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occasional development of collateral ves- 
sels around the edges of these holes (Fig. 
1, D), which confirmed a previous re- 
port,?? and suggested that this mechanism 
may be correct. | 

The second type of hole, which is more 
common, and which we propose to call a 
"stretch" hole (Fig. 1, C), was large and 
bizarre. It occurred when the pupil was 
pulled far to one side, stretching the op- 
posite iris and seemingly tearing it into 
large holes. In a parallel situation in nor- 
mal eyes, however, when the pupil is 
drawn far to one side, either toward a 
cataract wound or an iridencleisis open- 
ing, holes are not torn in the opposite iris. 
The clinical survey revealed that periph- 
eral anterior synechiae formed not only 
opposite the stretch holes, but also at the 
base of these holes and thus provided 
both traction and counter-traction. One 
might then argue that no iris, not even a 
normal one, could withstand this simulta- 
neous pull from both sides without tear- 
ing into large stretch holes. In the spec- 
trum of essential atrophy of the iris, there 
may be no underlying disease of the iris, 
and the atrophy may be secondary and 
caused solely by the endothelial mem- 
brane and its effect on normal iris tissue. 
As further support, in our pathologic sur- 
vey, there was no evidence of a primary 
vascular disease in the iris,? and we there- 
fore agree with: those82939 who have re- 
ported none. 

The results support a unifying theory. 
Endothelial degeneration led to corneal 
edema. Endothelial proliferation over 
open angle and followed by contraction 
caused synechiae, glaucoma, corectopia, 
and iris atrophy. Further extention onto 
the iris, with contraction, caused ectropi- 
on uveae and rarely, iris nodules (Fig. 3). 


DISCUSSION 


This study is not the first to show that 
an ectopic endothelial membrane and its 
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Fig. 3 (Campbell, Shields, and Smith). The 
proposed theory explaining essential iris atrophy: A, 
normal angle; B, downgrowth of endothelial mem- 
brane over open angle; C, contraction of membrane 
forming synechiae and causing corectopia and iris 
atrophy; D, further extention onto iris causing ectro- 
pion uveae, and, rarely, iris nodules. 


^N 


contraction play an important role in es- 
sential iris atrophy.99:19.2033 However, 
this is the first study to present evidence 
that all of the bizarre pathologic findings 
can be explained by an endothelial mem- 
brane. These findings suggest, perhaps, 
that a new designation should be given to 
the syndrome. The name "primary prolif- 
erative endothelial degeneration" might 
be more appropriate. "Primary" is pro- 
posed to distinguish this proliferation 
from the secondary endothelial prolifera- 
tions that occur after contact to the endo- 
thelium by iris, lens, or vitreous strands, 
or that follow inflammation, particularly 
luetic, or chronic angle recession. “Prolif- 
erative’ is proposed because aberrant 
proliferation plays an overwhelmingly 
important role in this disease. "Degenera- 
tion" is proposed because it generally 
designates a deleterious process or 
change in the endothelium that is still not 
well understood. The term “metaplasia” 
could also be used. 

There is a lack of visible breakdown 
products from the atrophic iris in the 
aqueous humor and in the trabecular 
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meshwork because the stretch hole, 
which results from tearing of the iris with 
its contraction, but not loss, below the 
shrinking membrane. | 

The evidence indicating that the pecu- 
liar nodules in essential iris atrophy sig- 
nal the presence and extent of an aberrant 
endothelial membrane on the iris gives 
clinicians the first clinical marker that 
this biomicroscopically invisible, new 
membrane is present within an eye. An 
associated flattening of the iris stroma 
with loss of normal architecture had been 
notedi?^!$ and is another sign that the 
membrane is present. Ectropion uveae 
also heralds the presence of the mem- 
brane in the corresponding area in these 
eyes. 

The finding that endothelial membrane 
overgrowth is common on the surface of 
the iris has practical surgical significance. 
In performing a peripheral iridectomy in 
a filtration procedure, the surgeon must 
take care to avoid inadvertently grasping 
this invisible membrane connected to the 
cornea, and then unknowingly removing 
it with connected corneal endothelium. 

Evidence that the growth of an endo- 
thelial membrane probably causes pe- 
ripheral anterior synechiae and glaucoma 
makes less practical the suggestion that a 
peripheral iridectomy?? or removal of the 
iris!33 be performed in this condition to 
prevent further glaucoma. 

The cause of essential iris atrophy is 
still unknown, but the evidence that dis- 
eased endothelium may play the primary 
role in the pathogenesis should stimulate 
further corneal studies. The scanning 
electron micrographs, which demonstrate 
aberrant endothelial cells over the angle 
and on the iris, show compact cells, 
which suggests that the membrane forma- 
tion is not caused by expansion and slid- 
ing of existing corneal endothelial cells, 
but by actual multiplication of the cells. 
The initiating factor is unknown. Wheth- 
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er the cells initiate the process and grow 
over a normal trabecular meshwork, or 
whether an initial abnormality in the 
meshwork alters the natural boundary of 
the cells and permits the usurpation of 
adjacent territory, is unknown. 

The degree of activity of the corneal 
endothelium may explain the clinical dif- 
ferences between Chandler’s syndrome 
and progressive essential iris atrophy. In 
the former, there may be less activity, 
hence more corneal decompensation and 
less aberrant proliferation with less corec- 
topia, glaucoma, and atrophy. In the lat- 
ter, the endothelium may be less diseased 
and more active and may therefore better 
protect the cornea, but may proliferate 
more, and thus cause more severe corec- 
topia, glaucoma, and iris atrophy. 


SUMMARY 


We found that the spectrum of essential 
iris atrophy (progressive essential iris 
atrophy, Chandler’s syndrome, and the 
Cogan-Reese syndrome) began as a corne- 
al endothelial degeneration, which, with 
ectopic endothelial membrane over- 
growth over an open angle, followed by 
contraction of this membrane and further 
growth onto the iris, accounted for all 
aspects of the syndrome. The contractile 
membrane caused the synechiae, the 
glaucoma, the corectopia, the ectropion 
uveae, the occasional iris nodules, and the 
iris atrophy. Thus we found this disease 
to be primarily of the cornea, and only 
secondarily of the iris. The results of this 
study led us to propose a new designation 
for this spectrum: primary proliferative 
endothelial degeneration. 
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Presumed ocular histoplasmosis pro- 
duces a distinctive clinical triad of chang- 
es in the ocular fundus: macular disci- 
form scarring, peripapillary atrophy, and 
peripheral "punched-out" lesions. In a 
previous study, patients with a history of 
hemorrhagic macular or peripapillary le- 
sions of presumed ocular histoplasmosis 
had an increased incidence of HLA-B7 
(14 of 18).! A carefully performed epide- 
miologic study?^*5 in Walkersville, Mary- 
land, identified patients with atrophic pe- 
ripheral scars characteristic of presumed 
ocular histoplasmosis, but without a mac- 
ular or peripapillary disciform process. 
Two independent examiners confirmed 
the clinical diagnosis without knowledge 
of skin test results; all of these patients 
were then found to have positive histo- 
plasmin skin tests. We report herein the 
results of HLA typing of patients in the 
Walkersville study who were identified as 
having only peripheral atrophic spots. 
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MATERIAL AND METHODS 


Twenty-one individuals were identi- 
fied in the initial epidemiologic study?-5 
as having only peripheral atrophic scars 
with presumed ocular histoplasmosis. 
One patient subsequently died and an- 
other developed an active lesion of the 
posterior pole: Three patients moved 
away. Of the remaining 16 patients, 15 
consented to participate in the current 
study and were typed for histocompata- 
bility antigens according to the National 
Institutes of Health lymphocyte micro- 
toxicity technique.® The antigen frequen- 
cy of the control population is based on 
the typing of 92 unrelated white individ- 
uals employed at the Milwaukee County 
Medical Complex. We correlated the re- 
sults by using the chi-square test incor- 
porating the Yeats correction factors de- 
scribed by Svejgaard for HLA and disease 
studies.” 


RESULTS 


Of the 15 patients studied, four (27%) 
were found to have HLA-B7. Compared 
with the frequency of HLA-B7 in the 
control population (20%), there is no sta- 
tistically significant increase in this fre- 
quency (P>.1). Comparison of the fre- 
quency of HLA-B7 in the patients with 
peripheral lesions to that in patients with 
previous active posterior pole lesions (14 
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of 18) demonstrated a highly statistically 
significant difference between the fre- 
quency in the two groups (.01 < P < .05). 


DISCUSSION 


Our data indicate no significant in- 
crease in HLA-B7 in patients with only 
peripheral atrophic spots in presumed 
ocular histoplasmosis, whereas patients 
with macular or peripapillary hemorrhag- 
ic lesions show a highly significant in- 
crease in the prevalence of this antigen. 
HLA typing reflects antigenic and genetic 
differences in individuals; thus our 
findings suggest that with ocular lesions 
caused by an infection with Histoplasma 
capsulatum, some patients have an inher- 
ent predisposition to develop active hem- 
orrhagic posterior pole lesions based on 
these differences. 

The study group for this report is 
unique because of its identification by 
examination of 842 patients in a small 
town in an endemic area with indepen- 
dent confirmation by two expert exami- 
ners.2~5 As a group, the patients demon- 
strated no increase in the frequency of 
pulmonary calcification (2 of 16) over the 
general survey population (65 of 425), 
whereas 9 of 15 patients with macular 
disciform lesions have pulmonary chang- 
es on chest roentgenograms.? Mean indu- 
ration of the histoplasmin skin tests in 
these patients was greater than in other 
skin test reactors in the survey popula- 
tion, but was significantly less than a 
population of patients with macular scar- 
ring. Patients with macular disciform 
lesions have also been shown to have an 
increased frequency of reaction to inter- 
mediate strength tuberculin skin test anti- 
gen (36.8%) compared to this group of 
patients with peripheral lesions who 
showed no increased frequency in skin 
test reactivity (15.196 vs 2096 in controls).? 


Immune hyperreactivity in patients 
with macular lesions of histoplasmosis 
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was suggested by Weber and Schlaegel? 
on the basis of their findings that patients 
with macular disease reacted to more skin 
tests than other uveitis patients. Ganley!? 
supported this interpretation with find- 
ings in lymphocyte transformation stud- 
ies that lymphocytes from patients with 
disciform lesions showed a greater spon- 
taneous blast transformation than did 
lymphocytes from this group of patients 
with only peripheral lesions. 

The interpretation of the association of 
different diseases with specific HLA 
types is complex. Associations with cer- 
tain histocompatibility antigens have 
been shown in four broad categories of 
disease: (1) leukemias and lymphomas, 
(2) cancer other than lymphoma, (3) 
immunopathic disease, including those 
with an autoimmune component, and (4) 
certain infections.!! Possible mechanisms 
of these associations that might explain 
the differences between the two groups of 
patients in our data include molecular 
mimicry, linkage of B loci genes to im“ 
mune response genes, alteration of cyto- 
toxicity of T cells, alterations in genes 
affecting structural components of com- 
plement, or linkage of B loci genes to 
other genes.!? Molecular mimicry means 
that HLA surface antigens of some pa- 
tients are similar to invading organisms 
so that there is an altered host response. 
Linkage disequilibrium between HLA-B 
loci and genes in the D locus region, 
presumably related to immune response 
genes, has been shown for several diseas- 
es. In Sjógren's syndrome, for example, 
association of the disease was made with 
HLA-B8, but subsequent studies demon- 
strated a stronger association with HLA- 
DW3, so that the HLA-B8 locus was only 
secondarily involved through linkage dis- 
equilibrium.!? Linkage disequilibrium 
between B loci and genes not involved 
with the immune response may also exist. 
B loci may also secondarily reflect genes 
that control the structure of complement, 
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and complement deficiencies seem to pre- 
dispose to certain types of autoimmune 
disease. 

Finally, B loci are involved in the spec- 
ificity,of cytotoxic T cells, making it theo- 
retically possible that certain HLA-B loci 
antigens could be linked with more or 
less effective T-cell-mediated cytotoxic 
responses to invading organisms. 

Woods, and Wahlen!^ originally pro- 
posed that the formation of disciform 
scars in the posterior polé might result 
from a local hypersensitivity reaction. 
Lymphocytes have been identified in the 
base of disciform scars!9^!17 and in pe- 
ripheral scars as well, and they may play 
an active role in an immunologically me- 
diated "reactivation."!? Although a spe- 
cific HLA type might identify individuals 
predisposed to a late reactivation through 
some immunologically mediated mecha- 
nism, the effect of the initial infection 
might be different in these individuals, 
thereby also accounting for the increase 
in pulmonary scarring observed in pa- 
tients with macular disease. Because sub- 
retinal neovascularization occurs most 
often at the site of established atrophic 
scars in the posterior pole,!?^?! more se- 
vere initial damage might predispose pa- 
tients to late passive decompensation at 
the site of these lesions more commonly. 

The strong difference in incidence of 
HLA-B7 in the populations of patients 
with peripheral disease and with macular 
disease suggests that the B7 antigen may 
have predictive value. In patients with 
only atrophic macular scars, thé presence 
of HLA-B7 may identify patients at 
greater risk for development of an active 
posterior pole lesion. 


SUMMARY 


Patients identified in the Walkersville, 
Maryland, epidemiologic study of pre- 
sumed ocular histoplasmosis as having 
only peripheral atrophic scars showed no 
increase in frequency of HLA-B7 over a 


PRESUMED OCULAR HISTOPLASMOSIS 


327 


control population. Because this antigen 
is increased in patients with a history of 
active macular or peripapillary lesions, 
these findings indicate an inherent pre- 
disposition in some patients to develop 
posterior pole lesions after an ocular in- 
fection with Histoplasma capsulatum. 
The precise mechanisms by which the 
histocompatibility complex participates 
in the pathogenesis of these lesions is 
unknown, but our data are compatible 
with previous suggestions that alterations 
in the immune response of these individ- 
uals are in some way important in the 
development of disciform scarring in the 
posterior pole. 
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OPHTHALMIC MINIATURE 


Notes and queries 
Subscribers are requested to be as minute in the description of 
cases, on which they consult us, as possible. We do not make any 
charge for our answers, but will always take the privilege to use the 
histories of interesting cases as contributions to this Journal. Con- 
tributors will please send their manuscripts some weeks before the 
publication of each number. Writers on Ophthalmic Surgery in all 
parts of America and Europe are most cordially invited to become 
contributors or correspondents. European Oculists will greatly 
facilitate our labors by sending us copies of their publications. 
We have found it necessary, on account of the less frequent 
appearance of this Journal, to answer by letter all inquiries, as 
speedily as possible. We shall, henceforward, take the same course, 
and do away with “answers to correspondents” in this department. 
Am. J. Ophthalmol. series 1,2:96, 1864 


CYTOMEGALOVIRUS IN JUVENILE IRIDOCYCLITIS 


WILLIAM M. HART, JR., M.D., CHARLES A. REED, A.B., 
HOWARD L. FREEDMAN, M.D., AND RONALD M. BURDE, M.D. 
St. Louis, Missouri 


Cytomegalic inclusion disease is a clin- 
ical Syndrome with protean manifesta- 
tions in newborn infants.!^* The etiologic 
agent, cytomegalovirus, a DNA virus that 
belongs to the herpesvirus family, is 
most frequently involved ocularly in in- 
fants as a chorioretinitis associated with 
prematurity, fever, hepatosplenomegaly, 
jaundice, anemia, pneumonia, intracere- 
bral calcifications, and commonly, death. 
Active infection has been identified in 
adults whose immunocompetence has 
been compromised.5~® We report a case of 
cytomegalovirus that was cultured from 
the eye of an otherwise healthy child with 
juvenile iridocyclitis. 


` CASE REPORT 


At age 3 years and 9 months, a boy was referred to 
us for examination of a recent onset of leukocoria of 
the right eye. He had been the product of a normal 
pregnancy, labor, and delivery and had weighed 
3,892 g at birth. He had had a normal growth and 
development pattern and had been asymptomatic 
before discovery of the leukocoria. Visual acuity was 
R.E.: light perception; L.E.: 6/20 (20/400). There 
was an early band keratopathy in both eyes, and 
cells and aqueous flare were visible in both anterior 
chambers. There were no keratitic precipitates. The 
pupils were 3 mm in diameter and fixed to light, and 
both eyes had advanced pupillary seclusion. The 
right eye had a mature cataract, and the lens of the 
left had advanced cortical opacities. Intraocular 
pressure was low by tactile estimation. Ultrasono- 
graphic examination with a contact B-scan instru- 
ment showed normal appearing retrolenticular 
structures. During hospital admission the following 
studies were found to be normal or negative: com- 
plete blood cell count, urinalysis, chest x-ray, x-rays 
of skull and orbits, computed tomography scan 
(EMT), erythrocyte sedimentation rate, VDRL, fluo- 
rescent treponemal antibody test, antinuclear 
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antibodies, latex fixation, agglutinating and 
complement-fixing antibodies for histoplasmosis 
and toxoplasmosis, and skin testing with purified 
protein derivative (intermediate strength) and 
mumps antigen. The patient remained afebrile, and 
there were no other abnormal findings on physical 
examination. 

After three days of 20 mg/day of orally adminis- 
tered prednisone, the patient underwent uneventful 
aspiration of the cataract in the right eye. The 
aspirated lens material was submitted for viral cul- 
ture. A periocular injection of 2 mg of dexametha- 
sone was given, the oral prednisone was discontin- 
ued, and topically applied mydriatics and cortico- 
steroids were used bilaterally. Four weeks later, 
examination under anesthesia revealed an anterior 
vitritis in the operated eye with an early iridocyclitic 
membrane. An opening was made in the membrane 
with a Sato needle knife, and the patient again began 
receiving 20 mg/day of prednisone. Both eyes re- 
mained hypotonic (intraocular pressure by applana- 
tion tonometry was less than 8 mm Hg), and the 
cataract in the left eye was mature. One week later, 
the left lens was aspirated, and periocular injections 
of 0.5 ml of methyl prednisolone acetate (80 mg/kg of 
body weight) were given bilaterally. Postopera- 
tively, the inflammatory process abated in both eyes. 
Six weeks following the second cataract aspiration, a 
clear view was obtained of a normal fundus bilater- 
ally. The patient was monitored on a slowly tapered 
course of oral prednisone. Eight months after the 
original visit, visual acuity was 6/6 (20/20) in both 
eyes with aphakic spectacle correction. 

Five months after the first cataract operation, cell 
cultures were positive for cytomegalovirus. Rhesus 
monkey kidney and human epithelial cell cultures 
were negative for mumps, rubella, enterocytopatho- 
genic human orphan virus, coxsackie, polio, herpes, 
and adenoviruses. On a fibroblast cell culture (Wis- 
tar Institute 38) the first passage was toxic (all cells 
immediately destroyed). On the second passage a 
cytopathologic effect was noted on the 21st day. 
Serial passages were performed, and on the sixth 
passage, a 9096 cytopathologic effect was observed 
by the 21st day. This culture tube was stained and 
showed typical intranuclear inclusion bodies. A 
seventh passage was made using cells grown out on 
a microscope slide cover slip (Figs. 1 to 3). A urine 
specimen from the patient's mother failed to reveal 
cytomegalovirus, and complement fixing antibodies 
to cytomegalovirus were less than 1:8 on blood 
samples from both patient and mother. Neutralizing 
antibodies in the patient’s serum were measured as 
the serial dilution capable of producing 50% inhibi- 
tion of cytopathologic effect of the virus grown in 
the same cell culture. The end point was taken at the 
time control cultures (uninhibited) showed 90% 
cytopathologic effect. By this method, neutralizing 
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Fig. 1 (Hart and associates). Control ilb 
lated) culture of Wistar Institute 38 fibroblasts 
(Giemsa, x 100). 


antibodies were present at a 1:4 dilution in the acute 
phase (serum collected at the time of surgery), and 
had fallen to 1:1 in the convalescent phase (eight 
months after surgery). 


DISCUSSION 


Whereas clinical disease caused by 
congenital cytomegalovirus infection is 
uncommon, immunologic evidence has 
shown that clinically inapparent involve- 
ment of cytomegalovirus is common in 
both congenitally and natally acquired 
infections.919 In perinatal acquired 


disease (identified serologically), congén- 
ital ocular pathology has been associated 
with excessive in utero viral production, 
whereas the congenital syndrome (in- 
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Fig. 2 (Hact' Be associates). E ON effect 
in cell culture inoculated with serial passage of virus 
cultured from patient’s aspirated lens material 


(Giemsa, x 100). 
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F » 3 (Hart and associates). Detail of intranuclear 
inclusion bodies in infected cell culture (Giemsa, 
x 250). 


cluding chorioretinitis) has failed to de- 
velop later if no indication of the disease 
is present at birth.!*1? However, an epi- 
demiologic association between serologic 
evidence of viral infection and less severe 
ocular disorders (strabismus and nystag- 
mus) has been reported.!? Recent evi- 
dence suggests that cytomegalovirus in- 
fection is transmitted venereally among 
adults,!^ whereas natally acquired infec- 
tion is probably related to maternal cervi- 
cal and urinary tract shedding of the 
virus.!5 The isolation of the virus from the 
eye of a child with an apparently acquired 
disease has several implications. Al- 
though the presence of the virus in this 
instance may be simply fortuitous and not 
etiologic, ocular infection by the related 
herpesvirus is known to produce a chron- 
ic recurrent inflammatory disease thought 
to be an immunologic response to the 
presence of virus or combined virus-host 
antigen. 

Juvenile iridocyclitis is a chronic disor- 
der that is suppressed by the use of corti- 
costeroids. The side effects that this class 
of drugs produces in maturing children 
are legion.!8 If indeed viral agents can be 
isolated from the eyes of patients with 
juvenile iridocyclitis with  regularity, 
there would be a rationale for initiating 
treatment systemically with specific anti- 
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viral agents (that is, vidarabine).17 The 
use of such specific agents, if effective in 
the early course of the disease, could 
possibly prevent the development of 
known sequelae of chronic iridocyclitis 
such as band keratopathy, secondary 
glaucoma, and cataract formation. Fur- 
thermore, effectiveness of such agents 
would obviate the need for prolonged use 
of corticosteroids. 


SUMMARY 


We cultured cytomegalovirus from lens 
material aspirated from the eye of a 4- 
year-old boy who had a severe bilateral 
iridocyclitis and secondary cataracts. 
There were neither systemic manifesta- 
tions of congenital disease nor chorioret- 
initis. 
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EFFECTS OF PANRETINAL PHOTOCOAGULATION 
ON RUBEOSIS IRIDIS, ANGLE 
NEOVASCULARIZATION, AND NEOVASCULAR 
GLAUCOMA 


MARTIN WAND, M.D., DAVID K. DUEKER, M.D., 
LLOYD M. AIELLO, M.D., AND W. MORTON GRANT, M.D. e 
Boston, Massachusetts 


One of the major ophthalmic complica- 
tions of diabetes mellitus is neovascular 
glaucoma. Until recently, there was little 
that could be done to delay the relentless 
progression of this complication. Several 
recent publications have suggested that 
panretinal photocoagulation could cause 
the regression of rubeosis iridis and angle 
neovascularization. Unfortunately, these 
studies have involved only small num- 
bers of patients over short time periods. 
Between 1967 and 1971 at the Beetham 
Eye Unit of the Joslin Clinic, patients 
with diabetic proliferative retinopathy re- 
ceived ruby laser panretinal photocoagu- 
lation in one eye only, the opposite eye 
serving as control. This is the longest 
ongoing controlled study of this nature, 
and, as such, offers a unique population 
for further investigation. We studied this 
population to determine the late effects of 
panretinal photocoagulation on develop- 
ment of rubeosis iridis, angle neovascu- 
larization, and neovascular glaucoma. 
This report is based on the results of our 
study. 


SUBJECTS AND METHODS 
Between 1967 and 1971, 184 patients 
received panretinal photocoagulation in 
one eye only and were eligible for this 
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study, as they had been observed for a 
minimum of five years. These patients 
were originally selected for treatment of 
their proliferative retinopathy in one eye 
only, with the fellow eye serving as the 
untreated control eye. In general, the eye 
with the more advanced retinopathy was 
selected for treatment. During this time, 
43 (23.4%) patients died and 22 patients 
(11.9%) were lost to follow-up; but ade- 
quate data were available to demonstrate 
that the patients lost to follow-up had not 
biased the results either in favor or 
against the beneficial effects of laser treat- 
ment. Of the remaining 119 patients, 93 
patients returned for reevaluation. Includ- 
ing the 22 patients who were initially lost 
to follow-up, a total of 48 patients from 
the original panretinal photocoagulation 
group of 184 patients were not included 
in this study. 

The American Optical pulsed ruby 
laser photocoagulator (6943 angstroms) 
with a monocular indirect ophthalmo- 
scope viewing system was used with an 
aperture of 2.5 degrees to produce chorio- 
retinal lesions 0.75 mm in diameter. The 
power setting was calibrated for individ- 
ual patients in an attempt to produce 
lesions of grade 1 or 2 intensity. Anes- 
thesia was not required for any patient. At 
each session 200 to 300 applications were 
applied to all areas of the posterior pole, 
sparing the disk, macula, and maculopap- 
pilla bundle as described in a previous 
report.? The average total application per 
eye was 636 (range 283 to 1,140) during 
three treatment sessions approximately 
one month apart. 

The examination procedure for this 
study consisted of measuring the best 
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corrected visual acuity and the applana- 
tion pressure of each eye, and performing 
careful slit lamp microscopy of the iris 
and angle. The Haag-Streit slit lamp with 
X10, ocular pieces and the Goldmann 
gonioscopy lens were.used. These exami- 
nations were always performed by two of 
us (M.W. and D.D.) independently, with 
neither examiner knowing which eye of 
the. patient had received the panretinal 
photocoagulation. Any rubeosis iridis and 
angle neovascularization were noted in- 
dependently on a special drawing chart 
devised by one of us (D.D., Fig. 1). After 
the examination was completed by each 
examiner, the findings were compared, 
and the eyes were examined again togeth- 
er if any discrepancies were found. Only 
then was the clinical chart of the patient 
examined to determine which eye had 
received the panretinal photocoagulation. 


RESULTS 


Among the 93 patients were 42 women 
and 51 men, with an average age of 47.6 
years (22 to 76 years range). The right eye 
was treated in 39 cases and the left eye in 
54 cases. The average follow-up time was 
7.1 years (range, five to nine years). 

In 14 patients, the treated eye did not 
develop rubeosis iridis, but the contralat- 
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Fig. 1 (Wand, and associates). Chart for record- 
ing rubeosis iridis and angle neovascularization. a 
designates pupil; b, ciliary body band; c, scleral 
spur; d, filtration portion of trabecular meshwork; e, 
nonfiltration portion of trabecular meshwork. 
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eral untreated eye did. In three patients, 
the treated eye developed rubeosis iridis 
and the contralateral untreated eye did 
not develop rubeosis iridis (Table). This 
relationship is statistically significant at P 
< .025, by McNemar's test for correlated 
proportions.? Twenty-three .of the un- 
treated eyes compared to 12 of the treated 
eyes developed rubeosis iridis, meaning 
that rubeosis developed bilaterally in 
nine patients. 

In seven patients, the treated eye did 
not develop angle neovascularization, but 
the contralateral untreated eye did devel- 
op angle neovascularization. In no patient 


TABLE 
EFFECT OF PANRETINAL PHOTOCOAGULATION 
ON THE INCIDENCE OF RUBEOSIS IRIDIS, 


ANGLE NEOVASCULARIZATION AND NEOVASCULAR 
GLAUCOMA 


Status of Eyes No. of Patients 


Rubeosis Iridis (P<.025) 


Present in both treated 


and untreated eyes 9 
Absent in both treated 

and untreated eyes 67 
Present in untreated eyes, 

absent in treated eyes 14 
Present in treated eyes, 

absent in untreated eyes 3 


Angle Neovascularization (P<.025) 


Present in both treated 


and untreated eyes 3 
Absent in both treated 

and untreated eyes 83 
Present in untreated eyes, 

absent in treated eyes 7 
Present in treated eyes, 

absent in untreated eyes 0 


Neovascular Glaucoma 


Present in both treated 


and untreated eyes l 
Absent in both treated 

and untreated eyes ; 88 
Present in untreated eyes, 

absent in treated eyes 4 
Present in treated eyes, 

absent in untreated eyes : 0 
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did angle neovascularization develop in 
the treated eye and not in the contralateral 
untreated eye (Table). This relationship is 
statistically significant at P < .025.? Ten 
of the untreated eyes developed angle 
neovascularization às compared to three 
of the treated eyes. 

In four patients, the treated eye did not 
develop neovascular glaucoma but the 
contralateral untreated eye did develop 
neovascular glaucoma. In one patient 
both the treated eye ànd the contralateral 
untreated eye developed neovascular 
glaucoma (Table). This, however, is not 
statistically significant. 

From our observations in the course of 
this study, and in related work, we have 
been able to obtain a good concept of the 
natural developmental course and pro- 
gression of anterior segment neovascular- 
ization. Diabetic rubeosis iridis first be- 
gins at the pupillary margin with dilated 
tufts of preexisting capillaries and fine 
new capillary formation (Fig. 2). This 
may be easily missed if not looked for 
specifically under high magnification 
with a slit lamp. At this stage, these dilat- 
ed capillary tufts are sensitive to pressure, 
and excessive pressure with the Gold- 
mann lens can cause them to blanch, 
disappear from view, and be missed on 
examination. However, even before this 
clinically visible stage, the iris vessels, 
especially around the pupillary margin, 
leak fluorescein during iris angiography.4 
We have not seen new vessel formation 
elsewhere on the iris without seeing new 
vessels on the pupillary margin. As the 
rubeosis progresses, radial vessels tend to 
join vessels in the collarette, seemingly to 
distend this previously present but non- 
functional vessel. 

New vessels then branch off radially 
from the cóllarette to the far periphery. Of 
great clinical significance, and contrary to 
what has been thought,® we have not seen 
a case of angle neovascularization (15 
cases) or neovascular glaucoma (five 
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cases) without some pupillary rubeosis. . 
iridis being present as well. This rubeosis 
may be subtle, but, if looked for carefully, 
cannot be missed. The neovascularization 
appears to progress in an orderly fashion, 
starting at the pupillary margin and pro- 
ceeding radially to the angle. The new 
vessels in the angle can sometimes be 
seen coming off the circumferential cili- 
ary body artery, then crossing over the 
ciliary body band and scleral spur, and on 
reaching the trabecular meshwork, arbor- 
izing over it. 


DISCUSSION 


In the United States, diabetes mellitus 
is now the most common cause of newly 
reported cases of blindness in people 
aged 40 to 60 years. Although neovascu- 
lar glaucoma accounts for only a small 
proportion of these new cases of blind- 
ness, neovascular glaucoma has always 


‘been especially dreaded because there 


has been no adequate prophylaxis or 
treatment for it." Within the past few 
years, several avenues of research have 
suggested the possibility of treating this 
complication. Aiello and Briones! and 
Beetham and associates® showed in 1968 
that ruby laser panretinal photocoagula- 
tion improved diabetic neovascular reti- 
nopathy. Their findings were confirmed 
in a much larger controlled study using 
the argon laser or xenon arc for the pan- 
retinal photocoagulation.? Whatever the 
cause of this improvement, it appears that 
panretinal photocoagulation reduced or 
eliminated the stimulus for new vessel 
formation in the posterior pole. 

The possibility that the cause of anteri- 
or segment neovascularization may be the 
same as for the posterior segment neovas- 
cularization is suggested by the fact that, 
while the incidence of rubeosis iridis in 
unselected diabetic populations has been 
reported to be from 19619 to 17%,11. the 
incidence of rubeosis iridis in patients 
with proliferative retinopathy has been 
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Fig. 2. (Wand and associates). I. Early rubeosis iridis. Dilated capillary tufts are present only at the 
pupillary margin; the angle is not involved. II. Moderate rubeosis iridis. New vessels extend radially 
towards the angle, sometimes joining a dilated vessel at the collarette; the angle is still not involved. III. 
Advanced rubeosis iridis with angle neovascularization. New vessels reach the angle and join the 
circumferential ciliary body artery; new vessels come off this artery, cross over the scleral spur onto the 
trabecular meshwork where arborization occurs. One area of synechial closure is shown. Pressure can 
increase at this stage. IV. More advanced neovascular glaucoma. The angle is completely closed; the iris 
is pulled up over the whole trabecular meshwork and hides all angle structures posterior to Schwalbe's 
line; the pupil shows ectropion and distortion. A “burned-out” stage can occur later; then there may 
appear to be little rubeosis iridis, and only an occasional vessel may be seen approaching a completely 
closed angle. 
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reported to be from 33%!" to 5496.13 The 
regular presence of diabetic retinal neo- 
vascular changes in patients with rubeo- 
sis iridis was reported as early as 1939.14 
This ehighly significant correlation sug- 
gests that a common agent causes the new 
vessel formation in the retina and on the 
iris. 

Krill, Archer, and Newell!5 first demon- 
strated that photocoagulation of the retina 
could cause disappearance of the new 
vessels on the surface of the iris. This was 
subsequently confirmed in a case report,!$ 
in a retrospective study of 11 patients,!? 
and in a prospective study of ten pa- 
tients.1? Inasmuch as panretinal photoco- 
agulation offeréd the possibility of an 
effective prophylaxis and treatment for 
neovascular glaucoma, a larger study with 
a longer follow-up seemed desirable. 

The original group of patients who par- 
ticipated in the ruby laser panretinal 
photocoagulation study of Aiello and co- 
workers? presented the ideal patient 
group for our study. They received no 
other forms of therapy known to affect the 
eyes, and they bad been observed at 
least five years. Although gonioscopy was 
not performed before the photocoagula- 
tion treatment, all patients did have a 
thorough slit-lanp and fundus examina- 
tion with applanation pressure measure- 
ments. 

Results of our subsequent examinations 
showed 4 statistically significant differ- 
ence between eyes that received panret- 
inal photocoagulation and eyes that did 
not in regard to the subsequent develop- 
ment of rubeosis iridis and angle neovas- 
cularization. This treatment also seems to 
have a protective or preventive effect on 
the development of neovascular glauco- 
ma; although the difference between the 
treated and untreated eyes was not statis- 
tically significant, the findings suggest 
the treatment also exerts a protective ef- 
fect against this complication. The find- 
ing that, in four patients, the treated eye 
did not develop neovascular glaucoma 
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and the fellow untreated eye did is espe- 
cially suggestive to us because in untreat- 
ed patients, when diabetic neovascular 
glaucoma develops in one eye, it almost 
always develops in the fellow eye.®19 

The many ocular problems that may 
cause rubeosis iridis are already known.?° 
In contrast to Francois,?! others believe 
that neovascularization of the iris and 
angle resulting from diabetes and other 
causes is indistinguishable clinically and 
histologically.7:22.23 The cause of this new 
vessel formation is still not established, 
but experimental work suggests an “angio- 
genesis factor" may be a mediating fac- 
tor for neovascularization.2“*5 In a pre- 
liminary study, an angiogenesis factor has 
been found through a bioassay technique 
in the aqueous of three of five patients 
with neovascular glaucoma (personal 
communications from A. R. Bellows, D. 
Tapper, R. Langer, and J. Folkman, April 
29, 1976). 

The common denominator in various 
ocular conditions that manifest neovascu- 
larization appears to be relative anoxia; 
and it follows that some factor that stimu- 
lates new vessel formation may be pro- 
duced by the anoxic retinal. This factor 
would logically have the most profound 
effect on nearby structures, and then, as it 
diffused through the pupil and out the 
angle, would have less effect on more 
distant structures. We have found de- 
creasing incidence of neovascularization 
from the retina to the iris to the angle. 

If an anoxic retina produces an angio- 
genic factor, retinal ablation may prevent 
the production of this factor by destroy- 
ing the anoxic retina. Occasionally, ‘ru- 
beosis iridis and neovascular glaucoma 
spontaneously stop progressing and actu- 
ally regress. 7:19:26 This has been attributed 
to retinal destruction from progression of 
the initial retinal disorder.?9 Panretinal 
photocoagulation presumably contributes 
to destruction of the anoxic retinas. 

That panretinal photocoagulation did 
not completely prevent the development 
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of rubeosis iridis, angle neovasculariza- 
tion, and neovascular glaucoma may have 
several explanations. The 12 treated eyes 
that developed rubeosis iridis had an av- 
erage of 481 spots of treatment (range, 177 
to 803) compared to an average of 651 
spots of treatment for the eyes that did not 
develop rubeosis iridis. The eyes that 
received fewer spots of treatment may not 
have had adequate destruction of the an- 
oxic retina. Another factor to be consid- 
ered is not just the quantitative aspect of 
the panretinal photocoagulation, but the 
qualitative aspect. An eye with more nu- 
clear sclerosis or vitreous opacities, or 
both, receives less effective therapy than 
an eye with a clear lens and media, re- 
gardless of the total number of spots 
received. We are not able retrospectively 
to evaluate the clarity of the optical media 
in this study. We suspect the effect of 
panretinal photocoagulation on anterior 
segment neovascularization would be 
even more statistically significant if ade- 
quate numbers of full strength photoco- 
agulation spots were delivered to all areas 
of anoxic retina. However, this will be 
difficult to establish because it is unlikely 
that such a large controlled population 
study with one eye treated and one eye 
untreated can be carried out again to 
repeat our evaluations; additionally,, the 
convincing beneficial! results of panret- 
inal photocoagulation on proliferative di- 
abetic retinopathy have now established a 
precedent to treat all such eyes." 

We believe the treatment of neovascu- 
lar glaucoma may be entering a new 
phase. This study shows that panretinal 
photocoagulation in eyes with prolifera- 
tive retinopathy seems to decrease the 


incidence of rubeosis iridis, angle neo-. . 


vascularization, and probably neovascu- 
lar glaucoma. Although the study does 
not show that panretinal photocoagula- 
tion actually improves the prognosis of 
such eyes, we believe, based on a small 
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number of cases we have treated and 
followed, that panretinal photocoagula- 
tion delays or aborts the progression of 
rubeosis iridis to neovascular glaucoma. 
SUMMARY : 

' Ninety-three patients received ruby 
laser panretinal photocoagulation in one 
eye for diabetic retinopathy and we exam- 
ined them at an average time of 7.1 years 
later. In 14 patients, the untreated eye 
developed rubeosis iridis.and the contra- 
lateral treated eye did not. In seven pa- 
tients, the untreated eye developed angle 
neovascularization and the contralateral 
eye did. not. The untreated eye devel- 
oped neovascular glaucoma and the con- 
tralateral treated eye did not in four 
patients. | 

, Our findings suggest that eyes with 
proliferative retinopathy that receive pan- 
retinal photocoagulation are less likely to 
develop rubeosis iridis, angle neovascu- 
larization, and probably neovascular 
glaucoma, than those eyes not receiving 
panretinal photocoagulation. 
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Propranolol, an adrenergic beta, and 
beta, blocker without intrinsic sympatho- 
mimetic activity, has been used in the 
treatment of ocular hypertension and 
glaucoma.* !? Propranolol reduces the 
intraocular pressure (IOP) when given 
topically or systemically. 

Besides propranolol, other beta block- 
ers decrease IOP, namely practolol, a 
beta,-blocker with intrinsic sympathomi- 
metic activity!!15; pindolol, a beta,-block- 
er with intrinsic activity!4; atenolol, a 
beta,-blocker without intrinsic activi- 
ty15-17, oxprenolol, a beta,- and a beta,- 
blocker with an effect similar to that of 
propranolol, but with less depressant ef- 
fect on the heart?8; and timolol, a pure 
beta,- and beta,-blocker.1? 

We describe herein the treatment of 
glaucoma with systemic administered 
propranolol for a maximum period of 31/2 
years. 


SUBJECTS AND METHODS 


We studied 19 patients, none of whom 
had diseases such as cardiac incompensa- 
tion or asthma contraindicating the use of 
propranolol. Sixteen patients had open- 
angle glaucoma in one (seven patients) or 
both eyes (nine patients) with visual field 
defects, glaucomatous cupping of the 
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optic disk, and IOP exceeding 24 mm Hg. 
One patient had secondary glaucoma 
caused by Fuchs’ heterochromic iritis 
with IOP fluctuating between 30 and 60 
mm Hg. The remaining two patients had 
ocular hypertension bilaterally with IOP 
values exceeding 30 mm Hg. In the pa- 
tients with glaucoma, conventional medi- 
cal therapy had been tried without suc- 
cess, and their IOP was still considered 
too high. They were receiving maximal 
therapy. Oral propranolol was added to 
the treatment in doses of 20 to 40 mg three 
to four times a day. Treatment with pro- 
pranolol was continued as long as the 
IOP did not exceed 22 mm Hg or no 
worsening of visual field defects or of 
optic disk cupping was demonstrable. 

Four to six times a year, a trained assis- 
tant unaware of the trial examined the 
perimetry and IOP of the patients with 
the Goldmann applanation tonometer. 
The cupping of the optic disk was evalu- 
ated by estimating the cup:disk ratio. 

The IOP reduction was calculated from 
the baseline IOP recorded immediately 
before the beginning of treatment with 
propranolol and the mean value of the 
three highest IOP values recorded during 
treatment. 

The systemic blood pressure in supine 
position was measured after ten minutes' 
rest. The blood pressure the day before 
the treatment was started was compared 
with the mean of the three lowest values 
of blood pressure during treatment. 


RESULTS 


Therapeutic effect —GROUP 1: In seven 
patients (Nos. 1 to 7) the IOP was kept 
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below 23 mm Hg and visual field defects 
did not worsen. Mean IOP reduction was 
13 mm Hg, and mean follow-up was 30 
months. Treatment with propranolol is 
still being given. 

GROUP 2: In four patients (Nos. 8to 11) 
the IOP was kept below 23 mm Hg for a 
mean duration of five months, and visual 
field defects did not worsen. However, 
because of side effects, propranolol had to 
be withdrawn. Mean IOP reduction was 6 
mm Hg. 

GROUP 3: In three patients (Nos. 12 to 
14) the IOP was kept below 23 mm Hg for 
two, 12, and 42 months, respectively, 
after which the trial was interrupted be- 
cause of increasing IOP. After proprano- 
lol had been used for about one year, it 
was tentatively withdrawn from patient 
No. 14. The IOP rose immediately to 
pretreatment values, and therapy with 
propranolol was resumed. Mean IOP re- 
duction was 18 mm Hg, and mean 
follow-up was 19 months. 

Group 4: In five patients (Nos. 15 to 
19) the visual field defects worsened dur- 
ing treatment with propranolol. Of these 
patients, in three (Nos. 15, 18, and 19) the 
visual field defects were worsening be- 
fore the treatment with propranolol. Re- 
markably enough, the visual field defect 
continued to worsen in one eye (patient 
No. 16), on which a fistulizing operation 
was later successfully performed. The 
treatment with propranolol was contin- 
ued to contro] the pressure in the fellow 
eye, which showed no worsening. The re- 
maining patient (No. 17) showed increas- 
ing scotoma after 14 months of treatment 
in spite of IOP below 23 mm g. Mean 
follow-up was 20 months, and mean IOP 
reduction was 9 mm Hg (Table 1). 

Effect on blood pressure—In four pa- 
tients, no reliable records of the blood 
pressure before treatment were available. 
In three patients, no change in blood 
pressure was noted, whereas treatment 
was followed by a decrease in seven pa- 
tients and an increase in five (Table 2). 
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Side effects—Nine patients complained 
of fatigue, insomnia, and chills. Some 
patients were disturbed by bradycardia. 
In four patients, these symptoms were so 
severe that the drug was withdrawn. The 
other five patients described the symp- 
toms as moderate and less troublesome 
than those caused by acetazolamide. 


DISCUSSION 


The findings in a selected group of 
patients with pathological IOP not re- 
sponding to the conventional therapy 
showed that addition of propranolol re- 
duced the IOP to acceptable levels (x 22 
mm Hg) for periods of up to 3.5 years. 

The maximum IOP decrease varied be- 
tween 6 and 30 mm Hg, and, as ex- 
pected,?!? it was generally more pro- 
nounced when the original IOP was high. 

After having remained unchanged fora 
period, the visual fields continued to de- 
teriorate in five patients during treatment. 
However, three of them had almost total 
cupping of the optic disk and large visual 
field defects, namely, signs of a poor 
prognosis. The deterioration apparently 
could not be attributed to a reduction in 
blood pressure by propranolol because 
blood pressure was unchanged in four 
patients and decreased in only one. (The 
remaining six patients with reduced 
blood pressure did not show any impair- 
ment of the visual field.) 

In the doses used, propranolol usually 
had only a moderate effect, if any, on the 
blood pressure, except in one case (No. 6) 
in which it changed from 190/100 to 
130/90 and propranolol had to be with- 
drawn because of the effects of hypoten- 
sion and bradycardia. The cause of an 
occasional increase in blood pressure 
noted in some cases is unknown.?° 

Administration of propranolol in the 
doses used in this study, namely, 20 to 
40 mg three to four times a day, may de- 
crease systemic blood pressure which, 
theoretically, could decrease the perfu- 
sion pressure in the optic nerve head. 
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Although we found no correlation be- 
tween the decrease in blood pressure and 
worsening of the visual field defects, fre- 
quent measurement of the blood pressure 
and testing of the visual field is desirable 
during this treatment, especially when 
the blood pressure is lower than expected 
for the age of the patient and if the 
decrease in blood pressure caused by pro- 
pranolol is more than moderate. 

In patients with glaucoma, addition of 
propranolol to conventional antiglauco- 
matous therapy may help keep the JOP 
down for periods of up to 3.5 years. 
Although beta-adrenergic blocking agents 
have contraindications, propranolol can 
be considered in the therapy of glaucoma 
when a satisfactory IOP cannot be 
achieved by conventional medical thera- 


py. 
SUMMARY 


In 17 patients with glaucoma and in 
two with ocular hypertension, all of 
whom had not responded satisfactorily to 
any conventional therapy, treatment was 
extended to include propranolol systemi- 
cally. In periods up to 3.5 years, this 
therapy has kept the intraocular pressure 
at levels below 23 mm Hg in seven pa- 
tients: Propranolol was withdrawn in five 
patients whose visual field continually 
deteriorated. No correlation between 
worsening öf visual field defects and de- 
crease in systemic blood pressure was 
noted. In the other patients propranolol 
was withdrawn because of increasing in- 
traocular pressure or side effects. 
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LEAKING FILTERING BLEBS 


Z. SINNREICH, M.D., R. BARISHAK, M.D. | AND R. STEIN, M. D. 
Tel-Hashomer, Tsrael 


After successful filtering operations, 
aqueous humor escapes either by a sub- 
conjunctival or a transconjunctival route. 
The subconjunctival route involves re- 
sorption of the aqueous by the conjuncti- 
val vessels or by the deep venous plexus 
of the sclera.t The transconjunctival route 
implies the oozing of aqueous through 
the bleb 2; permitting the aqueous to seep 
to the conjunctival surface and to mix 
with the tears. Spontaneous filtering 
blebs that occur after cataract extraction 
behave the same as filtering blebs. 

In some cases in the early postoperative 
period aqueous leaks temporarily because 
of incomplete closure of the conjunctival 
wound or an inadvertently buttonholed 
conjunctiva. In others the leakage be- 
comes permanent and is accompanied by 
hypotony and eventually a shallow ante- 
rior chamber. Clinically, as may be seen 
with Seidel’s fluorescein test, the aqueous 
pours, spontaneously or after some pres- 
sure on the eyeball, from a definite site in 
the bleb. In these cases of permanent 
leakage, we assumed that some kind of a 
mechanism prevents the closure of the 
transconjunctival leak. 

To study this mechanism, we examined 
ten excised leaking blebs serit to the Mi- 
trani Foundation Laboratory of Ophthal- 
mic Pathology between 1965 and 1972. 


MATERIAL AND METHODS 


The examined specimens included 
seven blebs that had a permanent leakage 
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after filtering operations; one bleb after a 
filtering operation with intermittent leak- 
age; and two leaking spontaneous blebs 
after cataract extraction. 

The tissues were paraffin-embedded 
and serial sections were made. The slides 
were stained with hematoxylin and eosin, 
PAS, and Masson's trichrome stains. 

The histologic findings in the above 
material were compared with those of two 

autopsy eyes that had active filtering 
blebs after Elliot trephining. Four of the 
ten cases (Table) are presented in detail. 


CASE REPORTS 


Case I—A 60-year-old woman had a flap- 
sclerotomy with a basal iridectomy in her right eye 
in 1961. Five years later she complained of blurred 
vision in the operated eye. A hypotony of 8 mm Hg 
caused by a leak in the filtering bleb was found. The 
bleb was excised and the defect covered with a free 
conjunctival graft. A new filtering bleb developed 
and no further complications occurred during a 
three-year follow-up. 

Histology (Fig. 1) revealed a thinned conjunctival 
epithelium, subepithelial edema, and a tract lined 
by multilayered conjunctival epithelium extending 
down to the inner surface of the specimen. 

Case 2—A 65-year-old man underwent a right 
ocular Elliot trepanation in 1965 for open-angle 
glaucoma. Two years later a leaking bleb with 
marked hypotony (6 mm Hg) was diagnosed. 

The histologic examination of the excised bleb 
revealed a moderate subconjunctival inflammation 
with homogenization of the collagen in some areas. 
An epithelial tract extended through the whole 
thickness of the conjunctiva (Fig. 2). 

Case 3—A 60-year-old woman underwent an 
intracapsular cataract extraction in her right eye in 
March 1970. Two months later she had a spontane- 
ous leaking bleb. The Seidel test was positive and 
the intraocular pressure was 10- mm Hg. A small 
dehiscence of the wound at the base of the bleb : 
could be seen. The bleb was excised and the wound 
resutured. The conjunctival defect was covered by 
adjacent conjünctiva. No complications were seen 
during a two-year follow-up. 

The histologic examination of the bleb (Fig. 3) 
showed the presence of an epithelial tract through 
the whole thickness of the specimen, a thickened 
epithelium with invaginations, and subepithelial 
inflammation. 

Case 4—A 70-year-old woman had a cataract ex- 
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TABLE 


Histologic Findings* 
Thick Conjunctival 
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SUMMARY OF CLINICAL AND HISTOLOGIC FINDINGS 
Clinical Findings 

| Case Age Seidel IOP Epithelial 
| No. (yrs) Sex Test (mm Hg) Tract. 

1 74 F Positive 14 + 

2 60 F Positive 8 + 

3 71 M Positive 4 = 

4 65 M Positive 6 + 

5 61 F Negative 6 T 

6 29 M Positive 6 + 

7 59 M Positive 19 + 

8 47 F Positive 0-2 — 

9 60 F Positive 10 y 

10 70 F | Negative 6 + 


*+ Indicates present; —, absent. 


traction in her left eye in October 1970. A few days 
later, a spontaneous filtering bleb was observed. Six 
months later, she was readmitted because of marked 
hypotony in this eye (4 to 6 mm Hg). The Seidel test 
was occasionally positive, but always present when 
pressure was applied to the eyeball. An unsuccessful 
attempt was made to close the bleb by cryoapplica- 
tions. Four months later the bleb was excised and 
the wound resutured. No complications were ob- 
served during a two-year follow-up period. 

Histologic examination (Fig. 4) showed a surface 
conjunctival epithelium of variable thickness with 
moderate subepithelial inflammation and homoge- 
nization of the connective tissue. A tortuous epithe- 
lial tract could be followed through the thickness of 
the conjunctiva and subconjunctiva. 

The filtering blebs of the two autopsy eyes 





Fig. 1 (Sinnreich, Barishak, and Stein). Conjuncti- 
val epithelium lines the tract and partly covers the 
inner face of the bleb (hematoxylin and eosin, X 
120). 
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showed active blebs (Fig. 5): thin conjunctival epi- 
thelium covering cystic edematous tissue, and the 
inner opening of the bleb lined by a Descemet-like 
substance and by endothelial cells. 


DISCUSSION 


The normal filtering bleb appears histo- 
logically as a cystic area in an edematous 
subconjunctival tissue and is connected 
with the anterior chamber.’ The connec- 
tion between the anterior chamber and 
the bleb is lined by a Descemet-like sub- 
stance and endothelial cells, pigmented 





"QU MEN LR PEN 
Fig. 2 (Sinnreich, Barishak, and Stein). Tortuous 
epithelial -tract extending through the whole thick- 
ness of the bleb (hematoxylin and eosin, x50). 
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Fig. 3 (Sinnreich, Barishak, and Stein). Epithelial 
tract extending through the whole thickness of the 

| bleb and lining its inner face (hematoxylin and 
eosin, X 120). 





Fig. 4 (Sinnreich, Barishak, and Stein). Epitheli- 
al tract running through the whole thickness of the 
conjunctiva and covering part of its inner face 

s (hematoxylin and eosin, x50). 





Fig. 5 (Sinnreich, Barishak, and Stein). Function- 
al filtering bleb, following an Elliot trepanation. A 
Descemet-like substance and endothelial cells line 
its inner aperture (hematoxylin and eosin, x 120). 


cells, or both.4-7 This arrangement per- 
mits the percolation of aqueous humor 
into the subconjunctival space. The lytic 
action of the aqueous on the connective 
tissue causes the appearance of subcon- 
junctival edema and of cystoid spaces 
with marked thinning of the overlying 
conjunctival epithelium. 

Bleb leakage may be caused by trau- 
matic rupture of the bleb,? prolonged use 
of cortico steroids,9? or extreme thinning 
of the conjunctiva covering the bleb.!? 
Duke-Elder? stated that 


the most permanent and efficient factor in 
keeping a patent channel would appear to be 
the migration of the pigmentary cells of the iris, 
which being ectodermal are not engulfed in 
mesodermal overgrowth. 


Epithelial cells of the conjunctiva may 
play a similar role by lining a leaking 
tract, thus preventing its closure. The 
tendency of epithelial cells to cover any 
continuity defect is well documented.!::12 
Conversely, Theobald!? stated that “epi- 


348 


thelial ingrowth has never been reported 
as occurring in filtering operations.” 
However, the review of our cases shows 
that the formation of an epithelial tract in 
Jeaking blebs is a histologic reality. In 
eight of our ten cases, we found an in- 
growth of the conjunctival epithelium 
into the subconjunctival tissue. In one 
case, an invagination cyst was present, 
and in the last case we could not identify 
the site of the leakage. 

Theobald?’ states that on histologic ex- 
amination of 14 cases of epithelization of 
the anterior chamber, only in five cases 
was she able to trace the epithelial tract 
through the wound and that “the condi- 
tion could have been found in the other 
cases if it had been possible to serial 
section the entire eye." This method of 
serial sections enabled us to discover the 
epithelial tract in the majority of our 
cases. The epithelial tract was not detect- 
ed in two cases, perhaps because it was at 
the edge of the specimen and therefore 
lost during the first sections of the parat- 
fin block. 

The material examined by us consisted 
only of conjunctiva and subconjunctival 
tissue as it was sliced off by the surgeon. 
We were, therefore, unable to determine 
whether the epithelial ingrowth also in- 
volved the corneoscleral limbal opening. 
Chandler™ described two aphakic eyes 
with ruptured filtering blebs that were 
lost because of epithelization of the ante- 
rior chamber. Clinical follow-up did not 
reveal such an invasion in any of our 
cases. 

In some of our cases of leaking blebs, 
the Seidel test was negative at the time of 
testing, but with pressure on the globe, 
the test became positive. A possible ex- 
planation of this finding may be that 
spontaneous leaking through the wall of 
the bleb depends on the pressure gradient 
between the anterior chamber and the 
conjunctival surface*9:5 and also on the 
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amount of fluid present in the anterior 
chamber. For this reason leaking blebs 
may not leak if there is a shallow anterior 
chamber.!$ 

Because an epithelial tract running 
from the conjunctival surface down to the 
sclera was found in eight of the ten cases, 
we surmise that this formation is 
responsible for the persistent leakage of 
filtering blebs. Because this epithelial 
tract is an established anatomic struc- 
ture, conservative treatment can be of no 
avail. We believe that the only reasonable 
treatment in these cases is the surgical 
removal of the bleb!? and covering of the 
defect by healthy conjunctiva, thus pre- 
venting epithelial downgrowth into the 
anterior chamber, diminishing the danger 
of late infection,!*?? and eliminating the 
harmful effects of hypotony. 


SUMMARY 


Histologic examination of ten leaking 
filtering blebs revealed an epithelial tract 
running from the surface of the bleb 
down to the episclera in eight cases. 
These epithelial tracts were considered 
the real cause of the persistent leakage. 


REFERENCES 


l. Galin, M. A., Baras, I., and McLean, J. M.: The 
mechanism of external filtration. Am. J. Ophthalmol. 
61:63, 1966. 

2. Duke-Elder S. and Perkins, E. S.: Diseases of 
the Uveal Tract. In Duke-Elder, S. (ed.): System of 
ge vol. 9. London, H. Kimpton, 1969, 
p. 941 

3. Duke-Elder, S.: Textbook of Ophthalmology, 
vol. 3. London, H. Kimpton, 1945, p. 3405. 

4. Kirk, H. Q.: Cauterization of filtering blebs 
following cataract extraction. Trans. Am. Acad. 
Ophthalmol. Otolaryngol. 77:573, 1973. 

5. Seidel, E.: Weitere experimentelle Untersuch- 
ungen über die Quelle und den Verlauf der intrao- 
kulaeren Saftstroemung. Albrecht von Graefes Arch. 
Klin. Ophthalmol. 104:403, 1921. 

6. Teng, C. C., Chi, H. H. and Katzin H. M.: 
Histology and mechanism of filtering operations. 
Am. J. Ophthalmol. 47:16, 1959. 

7. Teng, C. C., Chi, H. H., and Katzin, H. M.: 
Aqueous degenerative effect and the protective role 
of endothelium in eye pathology. Am. J. Ophthal- 
mol. 50:365, 1960. 


VOL. 86, NO. 3 


8. Sugar, H. S.: Limboscleral trepanation. Arch. 
Ophthalmol. 85:703, 1971. 

9. :Clinical effects of corticosteroids on 
conjunctival filtering blebs. Am. J. Ophthalmol. 
59:854, 1965. 

10. ‘Complications, repair and reopera- 
tions of antiglaucoma filtering blebs. Am. J. Oph- 
thalmol. 63:825, 1967. 

1l. Hervouét, F.: Travaux d’anatomie pathologi- 
que oculaire. Paris, Masson et Cie., 1964, p. 9. 

12. Swan, K. C.: Fibroblastic ingrowth following 
cataract extraction. Arch. Ophthalmol. 89:445, 1973. 

13. Theobald, G. D., and Haas, J. S.: Epithelial 
invasion of the anterior chamber following cataract 
extraction. Trans. Am. Acad. Ophthalmol. Otolar- 
yngol. 52:470, 1948. 








LEAKING FILTERING BLEBS 





349 


14. Chandler, P. A., and Grant, W. M.: Lectures 
on glaucoma. Philadelphia, Lea and Febiger, 1968, 
p. 401. 

15. Galin, M. A., Baras, I., and Cavero, R.: Stimu- 
lation of a filtering bleb. Arch. Ophthalmol. 74:777, 
1965. 

16. Welsh, R. C.: Late flat anterior chambers after 
cataract surgery. Ann. Ophthalmol. 3:765, 1971. 

17. Stallard, W.: Eye Surgery. Bristol, J. Wright 
and Sons, 1965, p. 694. 

18. Sugar, H. S., and Zekman, T.: Late infection 
of filtering conjunctival scars. Am. J. Ophthalmol. 
46:155, 1958. 

19. Swan, K. C., and Campbell, L.: Unintentional 
filtration following cataract surgery. Arch. Ophthal- 
mol. 71:43, 1964. 


OPHTHALMIC MINIATURE 


The doctor had moved to the nearest crate and, with stolid 
competence, was prying off the lid. 
“The first thing we do is fit you out competently. Oh! I know you 


two believe in God. And the Lieutenant in Confucius." He bent and 
.produced rubber boots from the case. "But I believe in prophylaxis." 
He completed the unpacking of his supplies, fitting white overalls 
and goggles upon them, berating their negligence of their own 
safety. His remarks ran on, matter-of-fact, composed. “Don’t you 
realize, you confounded innocents... one cough in your eye and 
you re done for. . . penetration of the cornea. They knew that even 
in the fourteenth century... they wore vizors of isinglass against 
this pneumonic plague. .. it was brought down from Siberia by a 
band of marmoset hunters.” 
A. J. Cronin, The Keys of the Kingdom 
Victor Gollancz, 1942 


VITREOUS FINDINGS IN FELLOW EYES 
OF APHAKIC RETINAL DETACHMENT 


KENNETH R. HOVLAND, M.D. 
Denver, Colorado 


Whether the occurrence of posterior 
vitreous separation is spontaneous or fol- 
lows trauma or inflammation, it may rep- 
resent the most critical event relating to 
retinal detachment. 

I believe that if posterior vitreous 
separation occurs without forming a tear, 
the risk of retinal detachment decreases 
significantly. To evaluate this point, I 
studied the fellow eyes of patients with 
aphakic retinal detachment. The well 
documented risk of retinal detachment is 
20 to 30% in such fellow eyes.* 3 Few of 
the studies, however, have attempted to 
relate vitreous separation to retinal de- 
tachment. I examined 100 patients with 
aphakic retinal detachment to see if the 
presence of posterior vitreous separation 
in the fellow eye was prognostically sig- 
nificant. 


SUBJECTS AND METHODS 


My study included 100 patients with 
(1) bilateral aphakia; (2) primary rheg- 
matogenous retinal detachment in one or 
both eyes; (3) adequate visualization of 
the retina and vitreous in the fellow eye; 
and (4) six-month follow-up starting at 
the time of initial referral and examina- 
tion for the retinal detachment. Patients 
with congenital cataract, intraocular lens, 
intraocular foreign body, and trauma 
were excluded. 

Retinal examination with indirect oph- 
thalmoscopy and scleral depression was 
performed in each eye, as well as vitreous 
examination with Goldmann three-mirror 
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lens and Haag-Streit slit lamp. The Hruby 
lens did not give adequate vitreous detail. 


RESULTS 


The patients ranged in age from 43 to 
86 years, with an average age of 65 years. 
Theré were 57 men and 43 women. F'ol- 
low-up time ranged from six months to 
nine years, with an average time of four 
years. The total time lapse since cataract 
surgery in the fellow eye ranged from one 
to 23 years, with an average of 7.5 years. 
Because approximately one half of the 
retinal detachments occur in the first year 
after cataract surgery,! this follow-up per- 
iod appeared to be adequate. 

In the fellow eyes, posterior vitreous 
separation without retinal tear was pre- 
sent in 43 patients. Posterior vitreous sep- 
aration with a retinal tear or detachment 
was present in 17 patients. Posterior vitre- 
ous separation was not evident in 40 of 
the patients (Table 1). 

Of the 43 patients who had posterior 
vitreous separation without a tear, only a 
65-year-old man, who was initially exam- 
ined for rhegmatogenous retinal detach- 


TABLE I 


FELLOW EYES IN PATIENTS WITH 
APHAKIC RETINAL DETACHMENT 


No. 

Vitreous Findings of Eyes 
PVS*, without retinal tear 43 
PVS*, with retinal tear and detachment 17 
No evident PVS* 40 
Total 100 


*PVS designates posterior vitreous separation. 
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ment in the left eye, later developed reti- 
nal detachment. The right eye was found 
to have posterior vitreous separation with- 
out retinal break. However, 11 months 
later, the patient noted a shadow and was 
found to have a superotemporal retinal 
detachment with several peripheral 
horseshoe tears. The detachment did not 
reach the macula and visual aċuity of 6/7 
(20/23.3) was regained ONONIDE the 
scleral buckling procedure. 

Of the 17 patiènts who had posterior 
vitreous separation and retinal tear or 
detachment; five had definite retinal de- 
tachment and 12 had retinal tears. All 
were successfully treated. None of these 
patients later developed new retinal 
breaks. At ledst seven of the 17 patients 
had tears that were best seen with scleral 
depression and indirect ophthalmoscopy, 
but poorly or not at all with the three- 
mirror lens. 

Of the 40 patients who did not show 
evidence of posterior vitreous separation 
initially, I1 later developed symptomatic 
posterior vitreous separation, eight of 
whom developed retinal detachment. De- 
tachment in thesé patients occurred at 
various times, ranging from four months 
to six years after initial examination (but 
in a few days after the manifestation of 
the. symptoms of posterior vitreous sepa- 
ration in each instance). The other three 
patients developed posterior vitreous sep- 
aration without tear or detachment. None 
of the 11 had only retinal tear. Two of the 
patients had’ undergoné prophylactic 
laser coagulation to areas of lattice degen- 
eration with holes, but this failed to pre- 
vent retinal detachment when posterior 
vitreous separation occurred and breaks 
formed in areas of minimally abnormal 
retina. One patient developed a giant reti- 
nal tear in the fellow eye, which was not 
successfully reattached. Of the remaining 
seven retinal detachments, only one had 


reached the macula. These were success- 
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fully repaired, with preservation of good 
vision. 

Each group had similar age range and 
elapsed time after cataract surgery. Al- 
though vitreous loss increases the risk of 
retinal detachment, there were too few 
cases of such an event in this series to 
relate retinal detachment to either direct 
vitreous loss or late rupture of the anterior 
vitreous face. Similarly, there were too 
few cases of extracapsular procedures to 
be significant. Each group had similar 
refractive range. 

Of the 100 original retinal detachment 
eyes, 95 were successfully attached. Of 
the five failures, four had total retinal 
detachment, horseshoé tears with rolled 
edges, and questionable posterior vitre- 
ous separation. 


= DISCUSSION 


Of the original 43 fellow eyes that had 
posterior vitreous separation and no reti- 
nal break, only one subsequently devel- 
oped retinal detachment. However, of the 
40 fellow eyes without posterior vitreous 
separation, eight subsequently developed 
retinal detachment (Table 2). 'The P value 
of this relationship, using Fisher's exact 
test, is .01. 

Thus, if the vitreous and retina in the 
fellow eye of a patient with aphakic reti- 
nal detachment can be seen well and 
posterior vitreous separation is present 


TABLE 2 


LATER OCCURRENCE OF APHAKIC RETINAL 
DETACHMENT IN FELLOW EYES*: 


Initia] Vitreous js 
No ARD 


Findings. Later ARD 
PVS, without 
retinal tear 49 1 
No evident PVS |: 32 8 
P= 01 


*ARD designates aphakic retinal detachment; 


PVS, posterior vitreous separation. 
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without retinal tear, much greater assur- 
ance can be given to the patient that 
subsequent retinal detachment will not 
develop. This knowledge not only may 
benefit the patient psychologically, but 
also may help in decisions regarding 
whether or not to proceed with retinal or 
vitreous surgery in the first eye if there is 
only minimal hope of reattachment. 

Often the breaks in aphakic retinal de- 
tachment are small tears at the posterior 
margin of the vitreous base and act 
pathophysiologically as horseshoe tears. 
These can be detected by using indirect 
ophthalmoscopy with scleral depression 
or by following the posterior vitreous face 
to its junction with the retina at the vitre- 
ous base. In the 17 patients who revealed 
tear or detachment in the fellow eye on 
initial examination, many of the breaks 
were only visible with scleral depression. 
Thus, one cannot completely rely on a 
three-mirror lens examination to rule out 
the presence of retinal breaks. The classi- 
fication of a patient in the low-risk group 
following posterior vitreous separation 
largely depends on a thorough examina- 
tion with indirect. ophthalmoscopy and 
scleral depression that gives negative re- 
sults. 

A possible explanation for the one pa- 
tient who later developed aphakic retinal 
detachment in the posterior vitreous sepa- 
ration group would be an initial lack of 
peripheral separation of the vitreous gel 
all the way to the ora serrata. Even with 
detailed vitreous examination, one cannot 
be certain that the vitreous gel has com- 
pletely separated from the retina for 360 
degrees, especially in the lower quad- 
rants. Nevertheless as evidenced in the 
cases in this study, most aphakic retinal 
tears occur at the time of posterior vit- 
reous separation or shortly thereafter 
(namely, days). 

The vitreoretinal adhesion in areas of 
lattice degeneration is so strong that pos- 
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terior vitreous separation peripheral to 
such areas rarely occurs. Retinal detach- 
ment most often occurs from tears at the 
posterior margin or sides of such patch- 
es,> rather than from the round holes 
within the patch, except in young myopic 
individuals with multiple atrophic retinal 
holes.© Consequently, the risk of retinal 
detachment in eyes with visible lattice 
and posterior vitreous separation may re- 
main high, although this is not shown in 
the present study. The instructions to the 
patient are obviously the same in all 
groups, namely, to report sudden flashes, 
floaters, or shadows. 

There are apparently two major sub- 
groups in the fellow eyes of patients with 
aphakic retinal detachment. (1) Posterior 
vitreous separation has occurred without 
retinal tear, and the risk of developing 
retinal detachment is low (2%). (2) Pos- 
terior vitreous separation has not yet oc- 
curred and the risk of subsequent retinal 
detachment is high (at least 20%). 

This decreased risk following posterior 
vitreous separation may also apply to 
phakic eyes, but there are many more 
variables, such as myopia, trauma, and 
inflammation. 


SUMMARY 


One hundred patients had bilateral 
aphakia, primary rhegmatogenous retinal 
detachment, and adequate visualization 
of the retina and vitreous in the fellow 
eye. Of 43 patients with posterior vitre- 
ous separation and no retinal tear in the 
fellow eye, only one (296) subsequently 
developed retinal detachment. Of 40 pa- 
tients without posterior vitreous separa- 
tion in the fellow eye, eight (20%) later 
developed retinal detachment following 
posterior vitreous separation. The re- 
maining 17 patients had posterior vitre- 
ous separation and retinal tear or detach- 
ment àt the time of initial examination. 
Thus, if posterior vitreous separation oc- 
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curs without forming retinal tear, the risk 
of developing retinal detachment is sig- 
nificantly lowered. 
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OPHTHALMIC MINIATURE- 


It is unfortunate that the hammer has become such a symbol of 
geology; a hand lens would be at least as appropriate. A total ban on 
the use of hammers on some sites is clearly neither necessary nor 
desirable at some sites, but a severe restriction of the numbers of 
hammers used by large parties would save the exposures them- 
selves, protect access to them, would save some ghastly injuries, 
especially to eyes, and could be a considerable advance in the 


training of geologists. 


Brian Lovell, New Scientist 
Grant Institute of Geology 


University of Edinburgh, December 1977, p. 817 


RETINAL HOLES 


ROBERT Y. Foos, M.D. 
Los Angeles, California 


Holes of the peripheral retina are full- 
thickness breaks, trophic in origin, that 
have no associated flap or free opercu- 
Jum.1^8 In recent years increasing experi- 
ence with diseases of the peripheral retina 
in our laboratory has revealed that pri- 
mary retinal holes (those with no indica- 
tion of a proximal cause and no lattice 
degeneration in either eye) are remarka- 
bly rare and that most holes occur as 
complications of other lesions. Eyes 
taken at autopsy provided the material for 
a detailed analysis of primary retinal 
holes and a tabulation of the lesions that 
secondarily develop retinal holes. 


MATERIAL AND METHODS 


Both eyes from 2,800 subjects autop- 
sied at the UCLA Center for the Health 
Sciences and the Los Angeles County 
Harbor General Hospital were used in 
this study; 2,242 (78%) subjects were 
20 years of age or older at death; 1,290 
(46.1%) were female. Cases were exclud- 
ed when thorough examination was pre- 
vented by the following: retinal detach- 
ment of obscure cause (six cases), opaque 
media (three cases), and severe autolysis 
(two cases). Racial information was avail- 
able in 2,741 cases: white (81%), black 
(18%), and Oriental (1%). 

Sixty-eight subjects (97 eyes) in this 
series had been operated on for cataracts. 
However, seven of these cases (eight eyes) 
were excluded from the study because of 
retinal detachment (the cause of which 
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was unknown in five eyes) related to 
traction from vitreous incarceration in a 
corneal wound in one eye, caused by 
traction from proliferative diabetic reti- 
nopathy in one eye, and related to lattice 
degeneration in one eye. Thus, there re- 
mained a total of 89 eyes available for a 
separate analysis of retinal holes in surgi- 
cally aphakic specimens. 

Preparation, gross-sectioning, macro- 
examination, recording of findings, and 
histopathologic examinations were per- 
formed according to our routine meth- 
ods.* | 


RESULTS 


In our laboratory retinal holes are con- 
sidered primary only when there is no 
other identifiable lesion near the hole, 
and when lattice degeneration is absent in 
the involved eye and in the fellow eye.5:9 
All other holes are considered secondary 
and are classified according to the fea- 
tures of the proximally related lesion or to 
the associated process in the same or in 
the fellow eye. 

Macroscopic EAE eee retinal 
holes Were found in the basal zone of the 
peripheral retina, and appeared as 
round to ovoid full-thickness breaks 
whose margins were uniformly smooth 
and lacking in vitreous condensations 
(Figs: 1 and 2). The margins, however, 
occasionally developed slight microcystic 
change, but the retina immediately sur- 
rounding the hole was always free of 
peripheral cystoid degeneration. Al- 
though retinal detachment was relatively 
common, it was invariably localized to a 
region less than 0.5 disk diameter in 
greatest dimension. The underlying pig- 
ment epithelium was: usually granular, 
stippled, or, rarely, blotchy. 

Secondary holes were also round to 
ovoid, but their margins were slightly 
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Fig. 1 (Foos). Primary retinal hole (Case 3, Table 
2). Top, Round, full-thickness retinal break immedi- 
ately behind ora serrata is located within vitreous 
base in otherwise unremarkable retina between two 
regions with typical cystoid degeneration (x9). Bot- 
tom, Microsection through hole shows complete loss 
of retinal tissue and slight disorganization of adja- 
cent retina (especially notable anteriorly, on right). 
Loss of photoreceptor cell outer segments of imme- 
diately adjacent retina is an indication of slight 
retinal detachment. 


irregular in certain categories of parent 
lesions, most notably in holes related to 
chorioretinitis, zonular traction tufts," or 
meridional folds!3? (Figs. 3-5). Also, 
such features as vitreous changes, degen- 
erative changes of the surrounding neuro- 
sensory retina, and marked degeneration 
of the associated pigment epithelium 
were common, again depending on the 
cause and the character of the primary 
lesion. 

Microscopic features—Primary retinal 
holes show few characteristic microscop- 
ic features. The margins were usually 
smooth, but there were no consistent 
changes in the proximal retina (Figs. 1 
and 2). Virtually all showed some changes 
related to localized retinal detachment, 
with loss of photoreceptor cell outer 
segments and nonspecific degenerative 
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Fig. 2 (Foos). Primary retinal hole (Case 8, Table 
2). Top, slightly ovoid full-thickness break is located 
in basal zone of peripheral retina. Immediately 
surrounding hole, the retina is slightly elevated and 
degenerated (x17). Bottom, Microsection through 
hole shows loss of neuronal elements and nonspe- 
cific degeneration of retina adjacent to the break. 
Retina at posterior margin of break (arrow) was 
adherent to pigment epithelium, but was artifactual- 
ly detached in processing. Longstanding localized 
retinal detachment is indicated by loss of both outer 
and inner segments of retina anterior to break and by 
degenerative changes of underlying pigment epithe- 
lium. Pigmented cellular debris in overlying vitre- 
ous is an indication of recent degenerative changes 
in region (hematoxylin and eosin, x80). 
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changes of the underlying pigment epi- 
thelium. The underlying choroid, howev- 
er, contained no consistent or specific 
alteration. 

Secondary retinal holes showed degen- 
erative or inflammatory features accord- 
ing to the nature of the causative lesion 
(Fig. 5). 

Statistical data—Retinal holes were 
found in 111 (4%) of the 2,800 subjects 
(129 adult subjects, 5%); they were bilat- 
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degeneration (vitreous base excavation) simulating 
primary retinal hole. Top, Round hole in retina has 
almost obliterated the parent lattice lesion (ovoid 
excavation with long axis parallel to ora serrata and 
with slightly elevated margins) (x 77.3). Bottom, Lat- 
tice degeneration (with a hole in each end) in retina 
adjacent to excavation shown in Figure 3, top, is one 
of seven typical lattice lesions in this and the fellow 
eye (x12). 


eral in 25 (2390); thus, holes were present 
in 136 (2.496) of the 5,600 eyes. 

Primary retinal holes were found in 
only eight of the 136 eyes with retinal 
holes (Table 1). All occurred in eyes from 
subjects who were late-middle-aged or 
elderly, but who had no characteristic 
systemic disease. All holes were unilater- 
al, single, and within the basal zone of the 
peripheral retina (Table 2). There was 
neither consistent quadrant predilection 
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Fig. 4 (Foos). Holes in base of zonular traction 
tuft. A characteristic large tuft within vitreous base 
extends over the ora serrata toward ciliary body. 
Tuft has typical “goose foot” posterior base, in 
which there are four holes; two of these have be- 
come confluent (arrow) (x16). 








Top, Large equatorial lesion shows irregular retinal 
thinning, conspicuous dendritic pigmentation of 
retina and retinal holes (arrows). Bottom, Microsec- 
tion through larger hole shows gliosis and adher- 
ence of both margins to underlying intact Bruch’s 
membrane. The underlying choroid in this healed 
lesion has partial obliteration of choriocapillaries 
and fibrosis (hematoxylin and eosin, x 125). 
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TABLE 1 
RETINAL HOLES 


No. 96 
of Eyes 
cents sian emia at ai T RIT E RES E RR NN RN RN 
Primary 8 6 
Secondary 
Causes 
Lattice degeneration 103 76 
Postinflammatory 9 7 
Zonular traction tufts 10 T 
Meridional folds 3 2 
Pavingstone degeneration 2 1 
Miscellaneous l <] 
Total 136 


nor association with posterior vitreous 
detachment. The holes ranged in dimen- 
sion from 0.1 to 0.4 mm. All lesions 
showed evidence of slight and localized 
retinal detachment. 

Secondary retinal holes were present in 
128 eyes (2.3%) and were caused by 
lattice degeneration in 103 eyes; zonular 
traction tufts in ten; chorioretinitis in 
nine; meridional folds in two; paving- 
stone degeneration in two; and an unclas- 
sified disorder in one. In lattice degenera- 


TABLE 2 
PRIMARY RETINAL HOLES* 


Case Age,Sex Size 
No. (yrs) Quadrantt PVD (mm) 

l 74,M LT N 0.2 

2 74,M LN P 0.1 

3 60,M UT N 0.4 

4 69,F UT N 0.3 

o 57,F UT N 0.3 

6 71,M UN C 0.3 

T 53,F LN N 0.3 

8 58,M LT N 0.3 


*All primary holes occurred singly in the eight 


subjects and in eyes; all were found in the basal 
zone. 

1L designates lower; U, upper; T, temporal; N, 
nasal. 

{PVD designates posterior vitreous detachment; 
N, no posterior vitreous detachment; P, partial pos- 
terior vitreous detachment; and C, complete posteri- 
or vitreous detachment. 


RETINAL HOLES 


357 


tion the holes were sometimes multiple. 
All the zonular traction tufts with holes of 
the retina at their base were single and 
unilateral; only two lesions had multiple 
holes, both having a single large tuft with 
two separate holes in the bases. All other 
eyes with secondary holes had only one 
lesion and a single hole in each. 

The 89 surgically aphakic eyes showed 
no primary holes. Secondary holes (all 
single) were noted in four eyes and were 
caused by lattice degeneration in three 
eyes and pavingstone degeneration in one 
eye. This rate of occurrence did. not differ 
significantly from that in the phakic pa- 
tients. 


DISCUSSION 


Primary retinal holes are rare in the 
peripheral retina, which relates directly to 
the terms used to define a primary retinal 
hole. However, the necessity of excluding 
lattice degeneration in the definition can- 
not be overemphasized. Lattice degenera- 
tion is extremely polymorphous and the 
most experienced observer can misinter- 
pret some lattice lesions, especially when 
consideration is not given to findings in 
other parts of the peripheral fundus or in 
the fellow eye (Fig. 3). 

As a cause of retinal detachment, pri- 
mary retinal holes must be discounted as 
a significant lesion, not only because of 
their statistical rarity, but also because 
they almost always occur within the vitre- 
ous base,!9 where full-thickness breaks 
rarely cause significant retinal detach- 
ment, 

On the other hand, retinal detachment 
often occurs in eyes with lattice degenera- 
tion,99:33:144 the most common cause of 
secondary retinal holes in this study. In 
this regard, the recent report by Byer,!? 
who had excellent follow-up information, 
discounted holes in lattice lesions as a 
significant cause of retinal detachment in 
phakic patients who have not had detach- 
ment in their fellow eyes. One therefore 
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must conclude that the retinal tear, the 
other full-thickness break of the peripher- 
al fundus, is the major cause of retinal 
detachment in patients with lattice de- 
generation. However, for those who 
would risk prophylactic treatment of lat- 
tice lesions, it should be emphasized that 
retinal tears in eyes with lattice degenera- 
tion usually do not involve the lesion 
itself, but occur as juxtabasal tears!> at 
unpredictable sites distant from recog- 
nized lattice lesions.!9-15 

Regarding the other causes of second- 
ary retinal holes, two lesions, zonular 
traction tufts and meridional folds, occur 
predominantly within the vitreous base 
and are therefore less significant. Two 
other causes, postinflammatory lesions 
and pavingstone degeneration, virtually 
always culminate in strong retinocho- 
roidal adhesions and thus, their holes are 
unlikely to lead to retinal detachment. 
Peripheral cystoid degeneration is never a 
cause of full-thickness retinal breaks. 


SUMMARY 


Holes of the peripheral retina, defined 
as full-thickness breaks of trophic origin 
with no associated flap or free operculum, 
were found in 136 (2.4%) eyes from 2,800 
autopsied subjects. Primary retinal holes 
(those with no indication of a proximal 
causative lesion and with no lattice de- 
generation in either eye) occurred in only 
eight of the 5,600 eyes studied; all were 
unilateral, single, less than 0.25 disk di- 
ameter in size, within the basal zone, and 
in eyes from elderly subjects. Secondary 
holes were found in 128 (2.3%) of eyes 
and of these, lattice degeneration was the 
most common cause (103). Other lesions 
complicated by hole formation included 
zonular traction tufts (10), chorioretinitis 
(9), meridional folds (3), and pavingstone 
degeneration (2). Retinal holes in surgi- 
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cally aphakic eyes did not differ qualita- 
tively or quantitatively from those in 
age-matched phakic eyes. 
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IN VITRO ANTIBIOTIC SYNERGISM AGAINST 
OCULAR FUNGAL ISOLATES 


GEORGE A. STERN, M.D. 
San Francisco, California 


The development of the polyene anti- 
fungal agents amphotericin B and nata- 
mycin improved the prognosis of ocular 
fungal infections. Nonetheless, approxi- 
mately 18% of the cases of fungal keratitis 


_still require therapeutic surgical interven- 


tion.^"? Fungal endophthalmitis is an 
even more serious problem. Experimental 
studies?^ have shown that the polyene 
antibiotics penetrate the eye poorly, if at 
all, and they have thus failed to improve 
materially the poor prognosis of intraocu- 
lar fungal infections. The imidizole de- 
rivatives (clotrimazole, miconazole, and 
econazole) may ultimately greatly im- 
prove antifungal therapy,? but in this 
country they are investigational agents. 
Advances in the antimicrobial therapy of 
ocular fungal infections require the de- 
velopment of new, more effective drugs or 
more effective ways of using the drugs we 
have. The use of synergistic combinations 
of antibiotics is one promising possibili- 
ty. 

We have learned recently that low lev- 
els of amphotericin B potentiate the ac- 
tion of certain antibiotics against some 
species of fungi. In vitro experiments 
have shown, for example, tliat amphoteri- 
cin B potentiates the action of mycophe- 
nolic acid glucuronide, tetracycline, and 
actinomycin D against Saccharomyces 
cerevisiae,® and potentiates the action of 
rifampin against Candida albicans,’ other 
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Candida species,? Histoplasma capsula- 
ium,??' Aspergillus, and Coccidioides 
immitis.1* Synergism has also been dem- 
onstrated between amphotericin B and 
5-flucytosine when combined against 
several yeasts!? and some strains of As- 
pergillus! and between amphotericin B 
and tetracycline! against C. albicans. In 
vivo studies have, shown that combined 
amphotericin B-tetracycline therapy is 
more effective against murine coccidioi- 
domycosis!* than amphotericin B alone, 
and that combined amphotericin B- 
rifampin therapy is more effective against 
murine histoplasmosis and blastomycosis 
than amphotericin B alone.!6 In one re- 
cently reported? human case, Candida 
endophthalmitis was cured with com- 
bined amphotericin B-rifampin therapy. 

To date there are no published reports 
of synergism between antibiotics when 
combined to treat oculopathogenic fungi. 
We variously combined and tested in 
vitro two polyene antifungal agents (am- 
photericin B and natamycin) and four an- 
tibiotics (rifampin, tetracycline, gentami- 
cin, and clindamycin) for their synergistic 
effect on 28 ocular fungal isolates. 


MATERIAL AND METHODS 


Organisms— The organisms used in the 
study were divided into the following 
three groups: Group 1: Candida species 
and other yeasts; Group 2: Fusarium 
solani; and Group 3: otlier filamentous 
fungi (Table 1). The ocular or periocular 
sites from which the organisms were iso- 
lated ‘are listed (Table 2). The identified 
organisms were transferred only as often 
as necessary to preserve their viability. 
Fungi recovered from patients after the 
study was begun were tested as soon as 
they could be isolated in pure culture. 
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TABLE 1 
IDENTIFICATION AND NUMBER 
OF ORGANISMS TESTED 


No. of 
Isolates 


Genus and Species 
of Fungi 


Group 1—Candida and other yeasts 
` C. albicans 
C. parapsilosis 
C. krusei 
Rhodotorula species 
Group 2—Fusarium 
F. solani 10 
Group 3— Other filamentous fungi 
Á. niger l 
A, fumigatus 
Penicillium species 
Rhizopus species 
P. lilacinus 
S. brevicaulis 


= = UC Gt 


peed pi DO I m DO 


The others had been lyophilized and were 
reconstituted when needed, except the 
Fusarium isolates, which were main- 
tained on Sabouraud-dextrose agar under 
a layer of mineral oil. 

Preparation of organisms—The organ- 
isms in Groups 1 and 3 were grown at 
room temperature on slants of Sabour- 
aud-dextrose agar. Strains of F. solani 
(Group 2) were grown at room temper- 
ature on potato agar slants to encourage 


TABLE 2 


OCULAR OR PERIOCULAR SOURCE 
OF FUNGAL ISOLATES 


No. of 

Source of Organism Isolates 
Group 1—Candida and other yeasts 

Conjunctiva or eyelid T 

Corneal ulcer 2 

Endophthalmitis I 
Group 2—Fusarium 

Corneal ulcer 10 
Group 3—Other filamentous fungi 

Corneal ulcer 4 

Endopthalmitis 1 

Conjunctiva ] 

Lacrima] apparatus 1 

Infected scleral buckle 1 


i tat 
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sporulation. The slants were incubated 
long enough to allow adequate num- 
bers of yeast cells or conidia to form 
(usually 48 hours for strains in Group 1, 
three to four days for strains in Group 3, 
and five to seven days for strains in Gfoup 
2). The slants were then washed with 
sterile normal saline solution to which 196 
polysorbate 80 was added to prevent 
clumping of conidia. To determine the 
concentration of conidia or yeast cells in 
the washings, we counted them in a 
hemocytometer and adjusted them to a 
concentration of 4,000,000/ml. The raxe 
hyphal fragments seen in the washings, 
which represented potential colony- 
forming units, were included in the 
count, and in the case of Fusarium, both 
microconidia and macroconidia were 
counted. | 

Preparation of antibiotic-impregnated 
disks—The two polyene agents ampho- 
tericin B and natamycin were dissolved in 
methanol. Two antibiotics, rifampin and 
tetracycline, were also dissolved in meth- 
anol, and the two others, gentamicin 
sulfate and clindamycin HCl, were dis- 
solved in water. The solutions were ad- 
justed to appropriate concentrations, and 
20 ul of each solution was applied to 
6.35-mm blank filter paper disks. The 
solvents were allowed to evaporate and 
the disks were stored at 4? C. Preliminary 
studies indicated that the fungal sensitiv- 
ities were the same whether the antibiotic 
was added in the form of drug- 
impregnated disks or directly to the solu- 
tion. Periodic checks by an agar diffusion 
method against susceptible test strains of 
C. albicans or S. epidermidis indicated 
that there was no loss of activity from the 
disks over the period of the experiment. 

Fungal sensitivities and definition of 
drug interactions—The minimal inhibito- 
ry concentrations and minimal fungicidal 
concentrations of amphotericin B and 
natamycin were determined by a modifi- 
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cation of the microtiter method for the 
determination of fungal sensitivities de- 
scribed by Polansky, Robinson, and 
Jones.1!? Similar determinations were then 
made after the addition of 25 pg/ml of 
each of the four antibiotics: rifampin, 
gentamicin, clindamycin, and tetracy- 
cline. No organisms tested weré found to 
be inhibited by 250 pg/ml of any one of 
the antibiotics. The concentration of the 
antibiotics used was therefore less than 
one tenth of the minimal inhibitory con- 
centration and was assumed to have no 
effect. 

All tests were performed in duplicate. 
The results rarely differed by more than 
one dilution, and when such a difference 
occurred, the results were averaged. A 
fourfold reduction in the minimal inhibi- 
tory concentration, minimal fungicidal 
concentration, or both, of an antifungal 
agent in the presence of an antibiotic was 
considered synergism; a fourfold increase 
in the minimal inhibitory concentration, 
minimal fungicidal concentration, or 
both, was considered antagonism; and 
less than a fourfold change in the mini- 
mal inhibitory concentration and mini- 
mal fungicidal concentration was consid- 
ered indifference. | 

Determination of sensitivities—In all of 
the studies, yeast nitrogen base broth 
with L-asparagine and 196 dextrose was 
the fungal culture medium. One milliliter 
of broth and a 50-11 inoculum containing 
200,000 yeast cells or conidia was placed 
into each well of culture medium in clear 
plastic multiwell plates. Antibiotics were 
then added in the form of antibiotic- 
impregnated filter paper disks containing 

serial twofold dilutions of amphotericin 
B ranging from 50 ug to 0:1 pg (or 0.05 pg 
for strains of C. albicans) and of nata- 
mycin ranging from 25 wg to 0.2 ug. The 
organisms: were also screened for their 
sensitivity to the four antibiotics at a level 
of 250 pg/ml by the addition of disks 
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containing 250 pg of each antibiotic. A 
control well to which no antibiotic or 
antifungal agent was added was included 
in eách study. 

As soon as there was sufficient growth 
in a control well to be interpretable (usu- 
ally after 36 hours), the results in the test 
wells were read. The minimal inhibitory 
concentration was defined as the lowest 
concentration of an antifungal agent at 
which there was no visible growth or 
turbidity. The minimal fungicidal con- 
centration, which was determined by sub- 
culturing the clear wells on Sabouraud- 
dextrose agar, was defined as the con- 
centration at and above which there 
was no growth on subculture. Drug inter- 
action studies were performed in the 
same way except that an additional disk 
containing 25 wg of antibiotic was placed 
in each well. 

Killing-curve studies—To compare the 
described method with a standard meth- 
od, we attempted to correlate it quantita- 
tively with the results of killing-curve 
studies performed with a strain of C. 
albicans and a strain of C. parapsilosis. 
Synergism between amphotericin B and 
rifampin had been demonstrated against 
both these strains when tested by our 
method. To 10 ml of yeast nitrogen base 
broth with L-asparagine and 1% destrose, 
2 x 108 organisms were added. Against 
the strain of C. albicans, several coricen- 
trations of amphotericin B (1.6 pg/ml, 0.4 
ug/ml, and 0.1 pg/ml) were used both 
with and without 25 weg/ml of rifampin. 
Control tubes consisted of one tube of 
yeast nitrogen base broth alone, and one 
containing 25 ug/ml of rifampin without 
amphotericin B. The concentrations of 
amphotericin B used against the strain 
of C. parapsilosis were 50 pg/ml, 3.12 
ug/ml, and 0.4 g/ml, both with and with- 
out 25 pg/ml of rifampin. Tubes were in- 
cubated at room temperature on a rotary 
platform, and the organisms were count- 
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ed at 0, four, eight, and. 24 hours by 
culturing serial 10 -2 dilutions on trypti- 
case soy agar. The entire study was per- 
formed in duplicate. Because the organ- 
ism counts from each tube were also 
performed in duplicate, the final organ- 
ism count was an average of four determi- 
nations. 


RESULTS 


Fungal sensitivities—The sensitivities 
of the organisms to amphotericin B and 
natamycin are shown (Table 3). With the 
methods used in this study, these results 
were reproducible and. consistent with 
the results of previous studies in which 
other methods were used.*!9?9 On .a 
weight basis, amphotericin B was more 
effective than natamycin against. most or- 
ganisms in Group 1, and natamycin was 
considerably more effective than ampho- 
tericin B against isolates of F. solani. In 
Group 3, natamycin was more effective 
against the strain of Penicillium, one of 
the two strains of A. niger, one of the two 
strains of Rhizopus, and the strain of 
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Scopulariopsis.brevicaulis. Amphotericin 
B was more effective against one of the 
strains of. A. niger and one of the strains of 
Rhizopus. The strain of A. fumigatus was 
equally sensitive to amphotericin Beand 
natamycin. : 

Drug interaction studies—GROUP 1: 
According .to the criteria used in the 
study, there was synergism between am- 
photericin B and rifampin against 9096 of 
the organisms in Group 1, between am- 
photericin B and gentamicin against 20%, 
and between amphotericin B and clinda- 
mycin against 10%. (Table 4). There was 
no synergism between amphotericin B 
and tetracycline, and against 3096 of the 
strains this combination was antagonistic. 
With one exception, all of the combina- 
tions of natamycin and the antibiotics 
reacted indifferently against Group 1 or- 
ganisms; the exception was one strain of 
C. albicans against which the combina- 
tion of natamycin and rifampin was syn- 
ergistic. Against the organisms in Group 
1, the amphotericin B-rifampin combina- 
tion was clearly the most effective 


TABLE 3 


MINIMAL INHIBITORY CONCENTRATIONS OF 
AMPHOTERICIN B AND NATAMYCIN 
WHEN TESTED IN VITRO AGAINST 28 FUNGAL ISOLATES* 


Amphotericin B 


Mean MIC 
Organism (ug/ml) 

Group 1 (10 isolates) 

C. albicans 0.36 

C. parapsilosis 2.35 

C. krusei 1.56 

Rhodotorula species 6.95 
Group 2 (10 isolates) 

F. solani 20.2 
Group 3 (8 isolates) 

A. fumigatus 3.12 

A. niger 4.30 

Penicillium species 4.68 

P. lilacinus: 4.68 

Rhizopus species Undetermined 

S. brevicaulis 250.0 


*MIC designates minimal inhibitory concentration. 


Natamycin 
Range Mean MIC Range 
(ug/ml) (g/ml) (ug/ml) 
0.2-0.6 3.27 1.56-4.68 
0.8-3.12 5.20 4.68-6.25 
1.56 1.56 1,56 
6.25 2.34 2.34 
3.12-50 4.21 3.12-6.25 
3.12 3.12 3.12 
2.34-6.25 2.34 1.56-3.12 
4.68 2.34 2.34 
4.68 9.37 9.37 
2.34->50 9.37 6.25-12.5 
250.0 3.12 3.12 
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TABLE 4 


DRUG INTERACTIONS AGAINST TEN ISOLATES OF Candida AND OTHER YEASTS* 
a 


Drug Synergism Synergism Synergism Total 
Combinationt MIC Only MFC Only Both MIC and MFC Synergism (%) Antagonism (%) 
AB +R 5/10 2/10 2/10 90 0 
AB+G 2/10 0 0 20 0 
AB+C 1/10 0 0 10 0 
AB + T 0 0 0 0 30 
NAT + R 0 1/10 0 10 0 
NAT +G 0 0 0 0 0 
NAT + C 0 0 0 0 0 
NAT + T 0 0 0 0 0 





*MIC designates minimal inhibitory concentration; MFC, minimal fungicidal concentration. 
TAB designates amphotericin B; NAT, natamycin; R, rifampin; G, gentamicin; C, clindamycin; T, 


tetracycline. 


(P«.01), and it was more effective than 
either antifungal drug used alone (P<.01). 

GROUP 2: When amphotericin B and 
rifampin were combined, they acted syn- 
ergistically against eight (80%) of the ten 
isolates of F. solani (Table 5). Because the 
minimal inhibitory concentration of am- 
photericin B was reduced in each in- 
stance and the minimal fungicidal con- 
centration in only one, fungal growth was 
predominantly inhibited, but fungal kill- 
ing was not enhanced. When amphoteri- 
cin B was combined with other antibiot- 
ics, the results were indifferent except for 
synergism between amphotericin B and 
gentamicin against one strain, and antag- 


onism between amphotericin B and tetra- 
cycline against another. Again, rifampin 
and amphotericin B was the most effec- 
tive combination tested (P«.01). 

When combined, natamycin and rifam- 
pin acted synergistically against 7096 of 
the organisms, natamycin and gentamicin 
against 4096, and natamycin and tetracy- 
cline against 20%. The natamycin- 
clindamycin combination resulted in in- 
difference only. As was the case with the 
amphotericin B-antibiotic combinations, 
rifampin was the most effective antibiotic 
when combined with natamycin. Syner- 
gism between natamycin and rifampin 
was significantly more frequent than it 


TABLE 5 
DRUG INTERACTIONS AGAINST TEN ISOLATES OF Fusarium solani* 


Drug Synergism Synergism Synergism Total 
Combinationt MIC Only MFC Only Both MIC and MFC Synergism (%) Antagonism (%) 
AB +R 7/10 0 1/10 80 0 
AB +G 1/10 0 0 10 0 
AB+C 0 .0 0 0 0 
AB + T 0 0 0 0 10 
NAT + R 110 . 6/10 0 70 0 
NAT +G 0 4/10 0 40 0 
NAT +C 0 0 0 0 0 
NAT + T 0 2/10 0 20 0 


*MIC designates minimal inhibitory concentration; MFC, minimal fungicidal concentration. 
+AB designates amphotericin B; NAT, natamycin; R, rifampin; G, gentamicin; C, clindamycin; T, 


tetracycline. 
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was between natamycin and either clin- 
damycin (P<.01) or tetracycline (P<.03), 
but there was no significant difference in 
this respect between rifampin and genta- 
micin. In contrast to the interaction be- 
tween amphotericin B and rifampin, syn- 
ergistic combinations of natamycin and 
antibiotics effected enhancement of fun- 
gal killing rather than inhibition of fungal 
growth. | 

The minimal inhibitory concentration 
of combined amphotericin B and 25 
ug/ml of rifampin was less than or equal 
to the minimal inhibitory concentration 
of natamycin alone when tested against 
8096 of the Fusarium strains (P«.05), and 
less than or equal to the minimal inhibito- 
ry concentration of combined natamycin 
and rifampin when tested against 6096 of 
the strains (not statistically significant). 
In only one case, however, was the mini- 
mal fungicidal concentration of the am- 
photericin B-rifampin combination lower 
than the minimal fungicidal concentra- 
tion of natamycin alone, and in no case 
was it lower than the minimal fungicidal 
concentration of the natamycin-rifampin 
combination. On a weight basis, the am- 
photericin B-rifampin combination was 
thus more effective in inhibiting fungal 
growth, and the natamycin-rifampin com- 
bination was more effective in fungal 
killing. | 

GROUP 3: Amphotericin B and rifam- 
pin acted synergistically against 75% 
of the organisms in this group, ampho- 
tericin B and gentamicin against 25%, 
and both amphotericin B and clindamy- 
cin and amphotericin and tetracycline 
against 12% (Table 6). As before, rifam- 
pin was the most effective antibiotic 
when combined with amphotericin B 
(P<.06). Only when amphotericin B and 
rifampin were used against Paecilomyces 
lilacinus and S. brevicaulis was there no 
evidence of synergism. Natamycin and 
rifampin were synergistic against 25% of 
the strains, and both the natamycin- 
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gentamicin combination and the natamy- 
cin-tetracycline combination were syner- 


.gistic against 12.5%. The effect of com- 


bining natamycin and clindamycin 
against Group 3 organisms was indjffer- 
ent. Like the synergism between nata- 
mycin and the antibiotics against Fus- 
arium, their effect on the Group 3 fungi 
was to reduce the minimal fungicidal 
concentration, namely, to increase nata- 
mycin's ability to kill fungi. 

Killing curve studies—A representative 
killing curve between amphotericin B 
and rifampin against a strain of C. albi- 
cans is shown (Table 7). Synergism was 
demonstrated by a fourfold reduction in 
both the minimal inhibitory concentra- 
tion and the minimal fungicidal concen- 
tration of combined amphotericin B and 
25 ug/ml of rifampin. The curve showed a 
marked increase in the fungicidal effect of 
all three concentrations of amphotericin 
B and at all three times (four, eight, and 
24 hours), which satisfied the criteria for 
synergism as defined by Jawetz.?! Against 
the strain of C. parapsilosis, synergism 
was also demonstrated by a greater than 
two-log decrease in organism counts at 
eight and 24 hours. There was therefore 
excellent correlation between the killing 
curve method and the method used in this 
study. 


DISCUSSION 


Synergism between drugs is an effect 
greater than that of each drug used alone. 
In strict pharmacologic terms, synergism 
is generally referred to as an interaction 
between heterergic drugs, namely, when 
the effect of one of the drugs is zero.?1?? 
An example of this type of interaction 
occurs when penicillin and probenecid 
are combined. Probenecid alone has no 
antibacterial effect, but by delaying the 
renal excretion of penicillin, it potentiates 
the action of the penicillin in vivo against 
susceptible organisms. Combinations of 
antibiotics are usually homergic, namely, 
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TABLE 6 
DRUG INTERACTIONS AGAINST FILAMENTOUS FUNGAL ISOLATES OTHER THAN Fusarium* 





Drug Synergism Synergism Synergism Total 
Combination* MIC Only MFC Only Both MIC and MFC Synergism (%) Antagonism (%) 
AB+R 3/8 0 3/8 75 0 
AB+G | 1/8 1/8 0 25 0 
AB+C 1/8 0 0 12.5 0 
AB + T 0 1/8 0 12.5 0 
NAT +R 0 2/8 0 25 0 
NAT +G 0 1/8 0 12.5 0 
NAT + C 0 0 0 0 0 
NAT + T 0 1/8 0 12.5 0 


*MIC designates minimal inhibitory concentration; MFC, minimal fungicidal concentration. 
TAB designates amphotericin B; NAT, natamycin; R, rifampin; G, gentamicin; C, clindamycin; T, 


tetracycline. 


each drug used alone has a finite effect. 
Because of the difficulty of determining 
the sum of the effects of two antibiotics, a 
number of criteria for synergism between 
antibiotics have been suggested.?! None 
is entirely satisfactory, however. At con- 
centrations of 25 ug/ml, the antifungal 
effect of the antibiotics tested with anti- 
fungal drugs in this study was so small 
(one tenth or less of the minimal inhibito- 
ry concentration) as to approach zero. 
This concentration was chosen because it 
would be ineffective against most fungi 
but could usually be achieved in the 
cornea,?? and in some cases in the inner 
eye, by local administration. In this 
study, therefore, the combinations tested 


were considered to be heterergic. This 
meant that any significant decrease in the 
minimal inhibitory concentration or min- 
imal fungicidal concentration of the anti- 
fungal agent in the presence of an antibi- 
otic could be considered synergism. 

The mechanisms of this type of syner- 
gism have been well established. Polyene 
antibiotics, such as amphotericin B, bind 
to sterols, primarily ergosterol, in the fun- 
gal cell membrane and increase the mem- 
brane’s permeability.24 At therapeutic 
levels, this increased permeability allows 
the intracellular ions and other sub- 
stances to pass through the membrane, and 
this either inhibits the growth of the organ- 
ism or kills it. At levels below the level 


TABLE 7 
QUANTITATIVE KILLING STUDY AGAINST ONE STRAIN OF Candida albicans 


Drug Combination* 


0 hrs 
No drug 1.3 x 105 
Rifampin 25 pg/ml 1.3 x 105 
AB 1.6 pg/ml 1.3 x 10$ 
AB 1.6 ug/ml + rifampin 25 pg/ml 13 x 105 
AB 0.4 pg/ml ` 13 x 105 
AB 0.4 pg/ml + rifampin 25 ng/ml 1.3 x 105 
AB 0.1 pg/ml 1.3 x 105 
AB 0.1 pg/ml + rifampin 25 pg/ml 1.3 x 105 


*AB designates amphotericin B. 


Organisms per ml 


4 hrs 8 hrs 24 hrs 
1.3 x 108 9.1 x 107 1.2 x 10% 
6.2 x 105 9.95 x 106 6.6 -x 109 
5.58 x 106 1.75 x 107 67 x10? 
<] x 10? <1 x10 «1 x 102 
1.32 x 108 2.6 x 10? 8.7 x 109 
1.65 x 10? «] x 10? <I x 10? 
6.1 x 106 3.2 x 107 9.75 x 109 
3.28 x 108 5.0 x 10? «l1 x 10? 
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that inhibits growth, the permeability of 
the cell membrane may increase enough 
to allow the penetration of antibiotics and 
other antimetabolites that ordinarily have 
no effect.©%25 The specific effects of the 
antibiotic, for example, the inhibition of 
ribonucleic acid synthesis by rifampin, 
can then be detected within the organism. 
By means of this mechanism, the polyene 
antifungal agent is thus potentiated by 
the antibiotic or antimetabolite. 

The study suggests that polyene anti- 
fungal agents combined with rifampin, 
and possibly with other antibiotics in 
certain cases, may be more effective in 
treating most ocular fungal infections 
than a polyene antibiotic alone. The prin- 
cipal effect of the interaction of ampho- 
tericin B and rifampin was to reduce the 
minimal inhibitory concentration of am- 
photericin B, namely, to increase its fun- 
gistatic effect. The value of this interac- 
tion would be twofold: (1) organisms not 
susceptible to amphotericin B alone 
might be susceptible to the drug com- 
bination; and (2) in the treatment of sus- 
ceptible organisms, the dosage of am- 
photericin B could be decreased, thereby 
avoiding toxicity. The second value would 
be considerably important in the treat- 
ment of keratomycosis: although the topi- 
cal use of high concentrations of ampho- 
tericin B is irritating and toxic to the 
corneal epithelium, low concentrations 
are relatively well tolerated?$; and when 
the systemic administration of amphoteri- 
cin B is indicated, as in the cases of 
fungal endophthalmitis and cerebro- 
rhino-orbital phycomycosis, a potentia- 
tion of antifungal action and a reduction 


in systemic toxicity would both be 


important. 

The effect of the interaction between 
natamycin and either rifampin or genta- 
micin was to increase fungal killing. The 
use of fungicidal rather than fungistatic 
drugs is desirable in all cases, and is 
especially important in patients with 
compromised defense mechanisms. Be- 
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cause most cases of keratomycosis occur : 
in patients whose cell-mediated defenses 
have been compromised iatrogenically by 
the use of topical corticosteroids,” the 
enhancement of natamycin's fungigidal 
effect on Fusarium by adding rifampin or 
gentamicin gives added significance .to 
the natamycin antibiotic combination 
against Fusarium infections. 

Although amphotericin B and rifampin 
were synergistic when used against a 
wide variety of fungi, and natamycin and 
rifampin or gentamicin were synergistic 
when used against Fusarium, not all of 
the polyene-antibiotic combinations were 
synergistic. Interactions between the 
polyene antifungal agents and clindamy- 
cin were characterized almost exclusively 
by indifference, and the combination of 
amphotericin B and tetracycline HCI had 
an antagonistic effect on a significant per- 
centage (14%) of organisms. Although ` 
combinations of amphotericin B and tet- 
racycline HCl have been shown to be less 
synergistic than amphotericin B and other 
tetracycline derivatives,!^ antagonism re- 
sulting from this combination has not 
been previously observed. The mecha- 
nisms of such antagonism is unclear, but 
its occurrence suggests that polyene anti- 
fungal agents and antibiotics should not 
be used together indiscriminately until 
their favorable effects have been dem- 
onstrated experimentally. The specific 
combination of amphotericin B and tetra- 
cycline was shown in this study to be 
potentially harmful. 


SUMMARY 


A microtiter method for the determina- 
tion of fungal sensitivities was used to 
determine the minimal inhibitory and 
fungicidal concentrations of two antifun- 
gal agents, amphotericin B and nata- 
mycin, both alone and in combination 
with four different antibiotics: rifampin, 
gentamicin, clindamycin, and tetracy- 
cline. Synergism was defined as a four- 
fold or greater reduction in the minimal 
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inhibitory concentration, minimal fungi- 
cidal concentration, or both, of the anti- 
fungal agent in the presence of antibiotic; 
antagonism was defined as fourfold or 
greater increase in the minimal inhibitory 
concentration, minimal fungicidal con- 


centration, or both. Amphotericin B and. 


rifanipin were synergistic against the ma- 
jority of organisms, but synergism be- 
tween amphotericin B and other antibiot- 
ics was infrequent. Combinations of nata- 
mycin and rifampin or of natamycin and 
gentamicin were synergistic against the 
majority of Fusarium solani tested. Com- 
binations of amphotericin B and tetracy- 
cline were antagonistic against 1496 of the 
organisms. 
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CHOROIDAL OSTEOMA. 


TULLOS O. COSTON, M.D. AND C. P. WILKINSON, M.D. 
Oklahoma City, Oklahoma 


The characteristics of choroidal osteo- 
mas were recently described by Gass. 
His series consisted of five eyes of four 
female patients; one eye had been enucle- 
ated because of concern that the choroidal 
lesion was malignant. 

We report a case of a choroidal osteoma 
observed at an earlier stage than the le- 
sions described by Gass. Because of its 
apparent growth and a positive radioac- 
tive phosphorous uptake (??P) test, the 
tumor closely mimicked an amelanotic 
choroidal melanoma. 


CASE REPORT 


A 15-year-old white girl was referred to us for 
evaluation of a choroidal lesion in the right eye. The 
patient's medical history was unremarkable. She 
was hyperopic and gave a history of having strabis- 
mus surgery performed on the right eye at age 2 
years. In the few months before her referral she had 
noted slight blurring of central vision in the right 
eye. 

At her initial examination in April 1975, her best 
corrected visual acuity was R.E.: 6/9 (20/30), and 
L.E. 6/4.5 (20/15). No changes in her hyperopic re- 
fractive error had occurred. Results of intraocular 
examination of the left eye were within normal 
limits. In the posterior pole of the right eye we 
observed an ovoid, reddish-orange, minimally ele- 
vated, sharply demarcated choroidal lesion (Fig. 1, 
top left). Minimal alterations in the retinal pigment 
epithelium were observed, but no subretinal fluid 
was detected. Fluorescein angiography performed at 
this time revealed only minimal changes in the 
retinal pigment epithelium overlying the choroidal 
tumor (Figs. 2 and 3). At this time we believed the 
lesion was a choroidal hemangioma. 

The patient returned in October 1975, and we 
observed increased alteration of the retinal pigment 
epithelium overlying the lesion (Fig. 1, top right). A 
fluorescein angiogram obtained at this time docu- 
mented these changes but demonstrated no circula- 
tion within the tumor or leakage from its surface 
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(Figs. 4 and 5). A- and B-scan ultrasonograms ob- 
tained at this time demonstrated a mass of high. 
reflectivity 2.5 mm in elevation. We elected to ob- 
serve the patient; she returned in February 1976 and 
her visual acuity was the same, but the lesion 
appeared to have extended temporally (Fig. 1, bot- 
tom left). Because of this apparent growth a 32P test 
was performed, and the counts over the lesion were 
approximately 350% greater than those over normal 
portions of the posterior pole. A small amount of 
subretinal bleeding occurred soon after the study 
(Fig. 1, bottom left). We strongly considered enucle- 
ation of the eye at this time. However, because the 
apparent growth of this lesion was in a flat area, we 
thought the changes might be due to increasing 
pallor in the retinal pigment epithelium at the edge 
of the lesion. Additionally, an A-scan ultrasonogram 
showed no apparent growth in the height of the 
lesion. We therefore continued to examine this pa- 
tient with serial photography and ultrasonography. 

In the following months the lesion continued to 
change in color, becoming increasingly paler and 
more yellow, and its apparent size increased. Never- 
theless, all sites of possible growth occurred in areas 
in which the lesion remained flat, and ultraso- 
nograms continued to show no change in the height 
of the lesion. Visual acuity returned to 6/6 (20/20) by 
October 1976. In April 1977, after we heard J. 
Donald M. Gass, M.D., describe choroidal osteomas, 
a computed axial tomography scan was obtained. 
This revealed dense calcification in the choroid of 
the right eye (Fig. 6). In June 1977 visual acuity was 
6/6 (20/20)--2. The lesion has continued to evolve 
into a picture more characteristic of the lesions 
described by Gass (Fig. 1, bottom right). Subse- 
quent plain orbital x-rays have demonstrated calci- 
um in the back of the right eye. 


DISCUSSION 


Osteomas previously have been report- 
ed in the epibulbar structures of other- 
wise normal eyes? and in old atrophic 
globes.? Gass recently published the orig- 
inal description of osteomas of the cho- 
roid, and in his presentation the typical 
clinical, histological, angiographic, ultra- - 
sonographic, and radiographic features of 
these lesions were thoroughly discussed. | 
Ours is the sixth case of choroidal osteo- 
ma to be reported; it is important because 
it was observed before the lesion exhib- | 
ited the clinical characteristics described `- 
by Gass. It therefore provides some clües E 
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Fig. 1 (Coston and Wilkinson). Fundus photographs of changes in the lesion in the right eye. Top left, 
The patient's initial visit in April 1975. Top right, October 1975. There are more pigment epithelial 
changes. The apparent color change in the temporal portion of the lesion is largely a photographic 
artifact. Bottom left, February 1976. The tumor appears to have extended temporally. A small amount of 
subretinal bleeding occurred at the time of the positive 32P test. Bottom right, June 1977. The tumor is 
larger and paler than in previous photographs. 
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Fig. 2 (Coston and Wilkinson). Early stage of the Fig. 4 (Coston and Wilkinson). Early stage of the 
fluorescein angiogram performed in April 1975.  fluorescein angiogram performed in October 1975. 
Only minimal pigment epithelial defects are pres- More significant changes in the retinal pigment 
ent. epithelium are evident. 


about the origin of the lesion. In the past, in 20% of choroidal hemangiomas,’ the 
tumors such as these have been thoughtto — extent of these changes tends to correlate 
represent osseous metaplasia occurring with the duration of the lesion and with 
within a cavernous hemangioma.? Al- significant changes in the overlying reti- 
though some osseous metaplasia occurs nal pigment epithelium and sensory reti- 





Fig. 5 (Coston and Wilkinson). Late stage of the 

Fig. 3 (Coston and Wilkinson). Late stage of the angiogram of October 1975. Although there is in- 
initial angiogram. Staining is present inthe superior creased staining of the lesion, neither tumor circula- 
portion of the tumor. tion nor leakage are present. 
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Fig. 6 (Coston and Wilkinson). Computed axial 


tomography scan of the patient’s right eye. Dense 
calcification is present in the posterior pole. 
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na. The tumor in our patient was ap- 
parently an “early” lesion over which 
minimal pigment epithelial changes had 
taken place. Although these changes have 
progressed somewhat in the 30 months 
since she was first observed, they remain 
modest with little evidence of pigment epi- 
thelial hyperplasia, and visual acuity is 6/6 
(20/20) in the eye. These factors favor the 
lesion being a primary osteoma of the 
choroid rather than osseous metaplasia 
associated with a cavernous hemangioma 
or heterotopic ossification related to 
inflamation or trauma. 

Our initial impression of choroidal he- 
mangioma was altered when the tumor 
appeared to grow. When the ??P test was 
performed, we became increasingly con- 
cemed about the possibility of an amela- 
notic melanoma or metastatic carcinoma. 
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In retrospect, this apparent growth may 
well have been only change in the retinal 
pigment epithelium or the color of the 
tumor, as no increases in the height of the 
lesion were observed clinically or on seri- 
al ultrasonograms. This lack of growth is 
consistent with the hypothesis that these 
tumors are choristomas. 

Choroidal osteomas must be consid- 
ered in the differential diagnosis of ame- 
lanotic choroidal tumors, particularly if 
they occur in the posterior pole. The 
recognition of these lesions is particularly 
important since they cause a positive ep 
test. 


SUMMARY 


A 15-year-old white girl had a pre- 
sumed choroidal hemangioma in the pos- 
terior pole of the right eye. The lesion 
appeared to grow, and we performed a 
phosphorous uptake test, which was posi- 
tive. Subsequent studies demonstrated 
that the tumor was a choroidal osteoma. 
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RHEGMATOGENOUS RETINAL DETACHMENT 
FOLLOWING CHORIORETINAL INFLAMMATORY DISEASE 


WILLIAM S. HAGLER, M.D., WILLIAM H. JAnRETT II, M.D., 
AND 
m MEIMEI CHANG, M.D. 


Atlanta, Georgia 


Acute or chronic chorioretinal inflam- 
matory disease may have associated reti- 
nal tears and detachments. This has been 
well documented in patients with toxo- 
plasmic chorioretinitist® and has been 
described in patients with Toxocara canis 
and other forms of uveitis.7~9 

We report herein the incidence of reti- 
nal detachment associated with pre- 
existing active or inactive chorioretinal 
inflammatory disease in a large series of 
unselected patients operated on during 
the past seven years. We compared the 
major clinical features and behavior of 
this group of postinflammatory rheg- 
matogenous retinal detachments with 
those of another group of patients whose 
detachments were not associated with 
prior ocular inflammatory disease. 


MATERIAL AND METHODS 


Between Jan. 1, 1970, and Dec. 31, 
1977, 2,618 eyes were operated on for 
retinal detachment. This was determined 
by a previously described retrospective 
computerized chart retrieval method.!? 
Forty-four cases (1.7%) had evidence of 
posterior or generalized uveitis. Of these 
44 cases, five had bilateral uveitis without 
detachment. Various factors were identi- 
fied and compared in these two groups 
using the chi-square test for determining 
statistical significance (P «.05). 

This study included only those patients 
on whom retinal detachment surgery was 
performed. There was no method of re- 
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calling patients with retinal detachment 
and chorioretinitis on whom no operation 
was performed. Thus, we can make no 
statement regarding the percentage of pa- 
tients with various types of chorio- 
retinitis who eventually developed retinal 
detachment. The patients who had a rheg- 
matogenous retinal detachment associat- 
ed with the syndrome of massive cho- 
roidal detachment, uveitis, and hvpotony 
were not included because the panuveitis 
was thought to be the consequence and 
not the cause of their retinal detachment. 
All patients had a complete ophthalmo- 
logic examination on admission to the 
hospital. This included a detailed fun- 
dus drawing using the stereoscopic indi- 
rect ophthalmoscope with scleral depres- 
sion, and slit-lamp biomicroscopy of 
the anterior and posterior segments using 
the three-mirror Goldmann lens. B-scan 
ultrasonography was performed in pa- 
tients whose media were so opaque that 
the retina could not be seen adequately. 
All patients underwent a preoperative 
medical examination. An all inclusive 
uveitis survey was not attempted. Sero- 
logic testing was based primarily on our 
clinical impression as to the possible eti- 
ology of the uveitis. Many patients had 
undergone previous serologic testing by 
their referring ophthalmologists, and 
these tests were generally not repeated. 
RESULTS 
Incidence—During this seven-year in- 
terval, 44 cases (1.7%) had a retinal de- 
tachment caused by an active or inactive 
chorioretinitis. The incidence of postin- 
Hammatory detachments for each year 
varied from 1.1% to 3.1%, but these vearly 
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differences were not statistically signifi- 
cant. 

Sex and race—There was no difference 
between the postinflammatory detach- 
ments and the noninflammatory detach- 
ments with respect to sex and race. Our 
data confirm the findings of others! ^? 
that retinal detachment occurs more com- 
monly in whites than in blacks (Table 1). 

Age—The incidence of retinal detach- 
ment in the postinflammatory group was 
greatest in the earlier decades (60% oc- 
curred in patients under 40 years of age), 
whereas in the noninflammatory group, 
the incidence of detachment was greatest 
in the later decades (7996 of patients over 
40 years of age) (Table 2). 

Status of lens—In the postinflamma- 
tory group, 1496 were aphakic, whereas in 
the noninflammatory group, 45% were 
aphakic. This is statistically significant at 
P=.005 and may be related to the younger 
age distribution of the patients with post- 
inflammatory detachment (Table 3). 

Duration of detachment—The postin- 
flammatory group had a significantly 
longer estimated duration of the detach- 
ment at the time of diagnosis (119 days, as 
compared with 43 days for the nonin- 
flammatory group). This difference is sta- 
tistically significant. Furthermore, only 
4296 of the detachments in the postin- 
flammatory group were diagnosed within 


TABLE I 
SEX AND RACE CORRELATIONS 


matre rrr rr enr il amar a Th Hj aar rivi rre rm €———  ''— D 


Non-Pird* Pirdt 
(96) (66) 
Male 4] 59 
Female 59 41 
White 95 93 
Black 4.6 7 


* Non-Pird designates non-postinflammatory reti- 
nal detachment group. 

+Pird designates postinflammatory retinal detach- 
ment group. 
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TABLE 2 
AGE DISTRIBUTION 
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Age Non-Pird* Pirdł 

(yrs) (%) 4%) 

1-10 2 4.5 
11-20 7 21 
21-30 fi 23 
31-40 5 11 
41-50 10 11 
51-60 25 14 
61-70 28 11 

Over 70 16 4.5 


*Non-Pird designates non-postinflammatory reti- 
nal detachment group. 

tPird designates postinflammatory retinal detach- 
ment group. 


two weeks, as compared to 60% of the 
detachments of the patients in the nonin- 
flammatory group. 

Number of retinal breaks—The number 
of retinal breaks present was tabulated 
(Table 4). The majority of patients in both 
groups had two tears or less. However, 
19% of the noninflamed eyes had four 
breaks or more, as compared with 11% of 
the inflamed eyes. This was a statistically 
significant difference. 

In six eyes (14%) in the postinflamma- 
tory group, a definite retinal tear could 
not be identified. However, there were 
other features characteristic of rheg- 
matogenous detachment in these cases, 


TABLE 3 
LENS STATUS 





Status Non-Pird* Pirdt 
(96) (96) 
Phakic 55 86 
Aphakic 45 14 


*Non-Pird designates non-postinflammatory reti- 
nal detachment group. 

f Pird designates postinfammatory retinal detach- 
ment group. 
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TABLE 4 
NUMBER OF BREAKS 


TT atat tt er erar aai ie Ferrer rera rn gra a erre em ra 


Non-Pird* Pirdt 
No. ofeBreaks (90) (9t) 
Q 2 14 
1 43 34 
2 24 30 
3 12 11 
4 6 9 
5-10 11 2 
>10 2 0 





*Non-Pird designates non-postinflammatory reti- 
nal detachment group. 

t Pird designates postinflammatory retinal detach- 
ment group. 


and we believe that a tear was indeed 
present, but simply could not be seen 
because of opacification of the media. In 
the noninflamed group, breaks were not 
seen in only 2% of the cases. 

Vitreous membranes—Ophthalmoscop- 
ically visible vitreous membranes were 
noted in 72% of the postinflammatory 
group and only 19% of the noninflamma- 
tory group. This was again significant at 
P=.005 (Table 5). 

Folds—Fixed folds, either equatorial, 
meridional, or star-shaped, were present 
in roughly the same percentage in both 
groups of patients and occurred in 18% of 


TABLE 5 
VITREOUS PATHOLOGY 


Status Non-Pird* Pird} 
(%) (%) 
No disease 29 9 
Peripheral vascular 
disease 59 19 
Vitreous membranes 19 79 


* Non-Pird designates non-postinflammatory reti- 


nal detachment group. 
! Pird designates postinflammatory retinal detach- 
ment group. 
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the inflammatory group and in 17% of the 
noninflammatory group. 

Status of macula—The macula was de- 
tached during diagnosis in approximately 
the same incidence: 68% of the nonin- 
flammatory group and 70% of the postin- 
flammatory group. Preoperative macular 
puckers occurred in 2.3% of the nonin- 
flammatory group and in 7% of the in- 
flammatory group, which was statistically 
significant. 

Status of the ciliary epithelium—The 
ciliary epithelium was attached in ap- 
proximately 80% of both groups, de- 
tached in less than one quadrant in 10%, 
and greater than one quadrant in 10%, 
essentially the same in both groups. A 
traumatic avulsion was recorded in 1% of 
the noninflammatory group. 

Etiology of the uveitis—The underly- 
ing causes of the inflammatory disease 
were classified as follows: toxoplasmosis, 
36%; pars planitis, 25%; and ocular 
toxocariasis, 7%. In 32% of the eyes no 
cause could be established. 

The uveitis was active when the retinal 
detachment was diagnosed in 48% of 
these cases. Half of these had both an 
anterior and posterior involvement, 
whereas the other half had only a posteri- 
Or uveitis. 

Surgical procedures—The various 
types of surgical procedures used in re- 
pairing these detachments are classified 
(Table 6). Cryocoagulation was used ex- 
clusively to achieve chorioretinal scarring 
around the retinal tears. Generally, most 
of the eyes had an encircling procedure 
using an encircling silicone exoplant. If a 
localized exoplant was used, this was 
usually solid molded silicone, and in only 
a few instances was a silicone sponge 
used. These were sutured to intact sclera; 
scleral undermining was not performed 
in any case. In selected cases intravitreal 
air or gas (SF-6) injections were used 
either alone or in conjunction with a 
buckling procedure. Closed pars plana 


376 


TABLE 6 
SURGICAL PROCEDURE* 





No. of No. of 
Tvpe of Surgery Non-Pirdst Pirdsi 
Transconjunctival 
cryocoagulation 199 4 
Transscleral 
crvocoagulation 223 4 
Segmental silicone with 
cryocoagulation 250 | 
Circling silicone with 
eryocoagulation 2.057 38 
Buckle with 
miscellaneous 22 2 





*Patients requiring reoperation: non-Pird group, 
556; Pird group, 5. 

#Non-Pird designates. non-postinflammatory reti- 
nal detachment group. 

tPird designates postinflammatory retinal detach- 
ment group. 


vitrectomy was performed in only two 
cases in the postinflammatory group: in 
one, to clear significant vitreous mem- 
branes; in the other, following a scleral 
buckling procedure to sever vitreous trac- 
tion bands that had caused a redetach- 
ment. 

Anatomical reattachment was obtained 
in 92% of the noninflammatory detach- 
ment group and in 91% of the postinflam- 
matory detachment group, based on a 
minimum of a six-month to a one-year 
follow-up. 

Visual results—The visual results were 
tabulated in those patients on whom an 
anatomical reattachment was achieved 
and on whom sufficient follow-up data 
were available (Tables 7 and 8). In both 
groups the majority of patients achieved 
improvement in postoperative visual acu- 
ity (68% of the noninflammatory group 
vs 57% of the postinflammatory group). 
In 9% of the noninflammatory group, 
some loss of vision occurred after a suc- 
cessful reattachment operation, as com- 
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TABLE 7 


VISUAL ACUITY IN 
NON-POSTINFLAMMATORY DETACHMENT GROUP* 


ar re a a A M A A AAT AAA EET ann ee ie ah aaa t aT A reor ra aree rq i aru Ten a atta tara ares 








Final Visual No. of Eyes Percent 
Acuity 
Improved 1,498 68 
No change 520 23 
Decreased 187 9 


re a d a a A AA IT T A a APTARI T i aat a rare e temer Peer a i a tat ta at 


*Total number of eves in group is 2,195. 


pared with 1496 in the postinflammatory 
group. However, this was not a statisti- 
sally significant difference. 

Complications—There was no statisti- 
cally significant difference in the major 
operative and postoperative complica- 
tions between the inflamed and nonin- 
flamed eyes (Table 9). 


DISCUSSION 


Toxoplasmosis, pars planitis, and ocu- 
lar toxocariasis accounted for 68% of reti- 
nal detachment caused by chorioretinal 
inflammatory disease in our series of pa- 
tients. In the remaining 32% a variety of 
other disorders caused significant vitre- 
ous inflammation for which no etiology 
could be determined. 

The diagnosis of toxoplasmosis is es- 
tablished by the typical clinical findings 
of an acute retinochoroiditis with overly- 


TABLE 8 
VISUAL ACUITY IN 
POSTINFLAMMATORY DETACHMENT GROUP* 


aA T nn mre TT he TT anamannan 





Final Visual No. of Eyes Percent 
Acuity 
Improved 28 57 
No change l4 29 
Decreased f 14 


*Total number of eves in group is 49. 
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RHEGMATOGENOUS RETINAL DETACHMENT STT 
= 
TABLE 9 
SURGICAL COMPLICATIONS 
Non-Pirds* Pirds} 
Complication No Percent NO. Percent 
e 

Choroidal hemorrhage T 7 2 4.5 
Choroidal detachment 286 29 6 13.6 
Retina incarcerated 36 4 — 
Subretinal hemorrhage 156 16 3 6.8 
Hyphema 13 I — 
Vitreous hemorrhage 9 3 1 2.3 
latrogenic hole : 0.9 — 
Fish mouth 35 4 1 2.9 
Vitreous loss 16 2 ] 2 3 
Severe uveitis 13 l 1 23 
Early infection 0.6 — 
Late infection I9 l — 
Granuloma 1 1 eum 
Endophthalmitis 0.3 — 
Wound dehiscence 0.2 I 23 
Corneal changes 10 l l 2:3 
Glaucoma 4 = 
Cataract 12 ] 2 4,5 
Macular pucker 56 2.3 4 9.0 
Massive vitreous retraction T ] 2.3 
Vitreous membranes 47 5 2 4.5 
Extrusion of implant 0.5 -— 
Intrusion of implant 0.3 — 

Total 940 36.8 26 59.1 


Se et ee IMITATA TETTE AI ATA THU NH anna Pa I in remanere Ta t a NAM MAPA ANA rer Nae mm a a feet ner TT TUA e rr, 


*Non-Pird designates non-postinflammatory retinal detachment group. 





+Pird designates postinflammatory retinal detachment group. 


ing vitreous reaction in the acute stage or 
an old chorioretinal scar in the chronic or 
inactive phase. A positive Sabin-Feldman 
dye titer provides confirmation of the 
diagnosis in most cases. Cases of pars 
planitis are recognized by the typical 
“snow bank” appearance over the inferior 
pars plana, along with signs of perivas- 
culitis and a minimal to moderate vitritis. 

Nematode endophthalmitis caused by 
the larva of T. canis has only recently 
been recognized and diagnosed by oph- 
thalmologists. Ashton” first described the 
pathologic features of this disease, and 
Welch and Wilkinson!*!5 described its 
clinical manifestations. In our cases of 
ocular toxocariasis with retinal detach- 
ment, the chorioretinitis was most often 


located peripherally and in the upper 
nasal or temporal quadrants. 

Until recently the diagnosis of ocular 
toxocariasis remained a purely clinical 
one because there were no reliable labora- 
tory tests for this condition. The recently 
developed enzyme-linked immunosor- 
bent assay test is now being studied and 
appears to afford a reasonably reliable 
serologic test for this disease.!6 

Although we failed to identify any such 
cases in our series, a variety of viral 
infections have been found to involve the 
retina and can lead to a retinal detach- 
ment,259:178 Specifically included in 
this group are the cytomegalovirus infec- 
tions in the newborn and in immunosup- 
pressed adults!? and the viruses of herpes 
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simplex and varicella zoster. This may 
become more important to the retinal sur- 
geon as irradiation and chemotherapy are 
used more extensively in treating various 
forms of cancer. 

It is sometimes extremely difficult to 
perform an adequate fundus examination 
in patients with ocular inflammation. Vit- 
reous haze, vitreous membranes, and 
complicated cataracts make visualization 
of the retina and retinal tears more difh- 
cult than in patients without inflammato- 
ry disease. 

In patients with retinal detachment in 
whom a retinal tear cannot be found, it is 
difficult to determine whether the patient 
has a secondary inflammatory retinal de- 
tachment or a rhegmatogenous detach- 
ment caused by atear that simply cannot 
be seen. The presence of shifting fluid, 
choroidal detachment, and the absence of 
starfolds are clinical features of exudative 
retinal detachment, and these signs are 
frequently helpful in identifying such 
cases and avoiding unwarranted detach- 
ment surgery. 

In this series of 44 patients, we consid- 
ered the detachment to be caused by a 
retinal tear, and the patients were treated 
by various types of surgical procedures. 
Typically, the inflammatory group had 
fewer retinal tears than the noninflamma- 
tory group. The majority of the former 
had only one or two breaks that character- 
istically occurred in one of two locations: 
directly over or immediately adjacent to a 
large chorioretinal focus, either active or 
inactive, or approximately 180 degrees 
away from a chorioretinal inflammatory 
focus at the end of a vitreous traction 
band. 

The majority of the retinal tears in our 
series were horseshoe in configuration. 
Round or oval holes were rarely present 
(five eyes), and in those instances, they 
occurred in the middle of firm vitreo- 
retinal traction bands. Giant tears were 
noted in only two eyes in which the 
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uveitis was of two and three years’ dura- 
tion, presumably a result of chronic vitre- 
ous membrane contraction. There were 
no eyes in which peripheral retinal de- 
generations (for example, lattice degener- 
ation) or occlusive vascular disorders ap- 
peared to play a causative role in retinal 
tear formation with subsequent retinal 
detachment. These findings appear to 
support the role of vitreoretinal traction 
as the major cause of retinal tear forma- 
tion in our series of patients with postin- 
flammatory retinal detachments. 

Half of our patients who had a detach- 
ment related to inflammatory disease had 
an active inflammation during their first 
examination. The presence of active uvei- 
tis is a complicating factor, and the sur- 
geon must use judgment in deciding 
whether or not medical treatment for the 
uveitis should be instituted before or with 
retinal detachment surgery. 

In certain cases of acquired ocular 
toxoplasmosis, the proper use of system- 
ic or periocular corticosteroids alone to 
clear the uveitis can have a devastating 
effect.2°-22 Therefore, the decision to use 
corticosteroids with or without anti- 
biotics must be carefully considered. 

If the vitreous is so hazy that adequate 
localization of retinal tears cannot be per- 
formed, then the surgeon must decide 
whether and when to perform a surgical 
vitrectomy before or with a buckling pro- 
cedure. This can be helpful both to clear 
the media and to remove dense vitreous 
membranes. However, in some detach- 
ments where the macula is not immedi- 
ately threatened, it would be advisable to 
wait a considerable period of time to see 
if the media could be cleared medically, 
whereas in other cases more rapid inter- 
vention would be indicated to save or 
preserve some macular vision. 


SUMMARY 


Preexisting ocular inflammatory dis- 
ease was responsible for 44 cases (1.7%) 
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of rhegmatogenous retinal detachment in 
a large series of consecutive retinal de- 
tachments. 

Characteristics of retinal detachments 
following ocular inflammatory disease in- 
clude a longer duration of the detach- 
ment, fewer observable retinal breaks, a 
higher incidence of visible vitreous mem- 
branes and preoperative macular puckers, 
a younger age distribution, and a higher 
incidence of phakic patients. 

In comparing the group of postinflam- 
matory rhegmatogenous retinal detach- 
ments with detachments not associated 
with inflammation, the following charac- 
teristics did not show any statistically 
significant difference: sex, the eye in- 
volved, the status of the ciliary epitheli- 
um, the presence or types of retinal folds, 
the rate of operative complications, or the 
rate of reattachment at six months. 
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Choroidal folds are lines, grooves, or 
striae of the posterior pole. They are often 
arranged in a parallel and horizontal fash- 
ion but may be vertical, oblique, or irreg- 
ular. They appear as a series of light and 
dark lines, often temporal, confined to the 
posterior pole, and rarely, if ever, extend- 
ing beyond the equator. +? 

Choroidal folds were first described 
clinically by Nettleship? in 1884. For 
years this fundus picture was considered 
a characteristic, although uncommon fea- 
ture of expanding tumors of the orbit.45 
Yet a review of previous studies shows 
that they had been described in hypotony 
as well as in endocrine exophthalmos.$^5 

A major advance in the understanding 
of this condition occurred in 1968 when 
Norton? described a condition he called 
“choroidal folds." For the first time the 
typical fluorescein angiographic appear- 
ance of this condition was described, and 
a clear distinction was made between 
choroidal and retinal folds. He also dem- 
onstrated that a varietv of orbital as well 
as ocular conditions could be associated 
with this picture. Kroll and Norton!? de- 
scribed the regression of choroidal folds 
when the underlying cause was treated. 

Newell! reviewed 16 cases in his series 
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of choroidal folds: eight cases attributed 
to orbital causes and eight to a variety of 
ocular diseases including thyroid disease, 
hypotony, hyperopia, papilledema, disci- 
form degeneration, and uveitis. Hyvarin- 
en and Walsh!! reported three cases of 
choroidal folds associated with inflam- 
mation of the orbit or paranasal sinuses. 
Choroidal folds have also been described 
in flat hemangiomas of the choroid and 
ocular hvpotony.!?^!3 

The importance of fluorescein angiog- 
raphy, particularly in the recognition of 
choroidal folds as well as the differential 
diagnosis, has been emphasized in sever- 
al of the above mentioned references and 
others.!?!6 A recent review describes the 
ance of benign choroidal folds.!? 

We describe herein our findings in 53 
patients with choroidal folds, the differ- 
ential diagnosis, a variety of associated 
ocular and medical conditions, and possi- 
ble mechanisms for the development of 
choroidal folds. 


SUBJECTS AND METHODS 


The patients for our study came from a 
review of cases from two large retinal 
centers, namelv, the Retina Associates of 
Boston, Massachusetts, and the Retina 
Service of Montefiore Hospital, Bronx, 
New York. Through a careful review of 
sase records, fundus photographs, and 
fluorescein angiography studies, 53 pa- 
tients were documented to have choroidal 
folds. Because six of these cases were 
bilateral, the total number of eves was 59. 
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The male:female ratio was 34:19. The 
youngest patient was 1l years old, the 
oldest was 78 vears old, and the median 
age was 53 vears. 

Ocular examination included the ante- 
rior and posterior segments. Refraction 
was recorded in all but four eves. Visual 
field examination, including central and 
peripheral fields, as well as Amsler grid 
studies, was done where possible. Addi- 
tional tests included Hertel exophthal- 
mometry, color vision testing, appropriate 
x-ray film studies, computed axial tomog- 
raphy scan, and electrophysiologic stud- 
ies when indicated. Fluorescein angiog- 
raphy was performed in all but two cases. 
A careful medical examination was in- 
cluded where possible. 

RESULTS 

Our data were analyzed from the stand- 
point of the initial complaint of the pa- 
tients, 25 of whom had some visual dis- 
turbance (Table 1). 

Twenty-three (39%) of the 59 eyes had a 
visual acuity of 6/12 (20/40) or better. 
Twelve eyes (20%) had a visual acuity of 
6/60 (20/200) or less (Table 2). 

Fifty-five of the 59 eyes in this study 
had the refraction recorded on the charts. 
Of these 55 eyes, 22 (40%) were hyper- 


TABLE 1 


OCULAR SIGNS OR SYMPTOMS OF 
CHOROIDAL FOLDS 





No. of Total 

Complaint Cases (96) 
Progressive loss of vision 25 42 
Trauma ]1 18 
No ocular complaints 11 18 
Proptosis 5 9 
Pain 2 3 
Diplopia ] 2 
Sinusitis l 2 
Photopsia ] 2 
Presbyopia | 2 
Photophobia l 2 
Total 59 100 
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TABLE 2 
VISUAL ACUITY 
No. of Total 
Visual Acuity Eves (%) 
6/6 - 6/12 
(20/90 - 20/40) 23 39 
6/12 - 6/21 
(20/40 - 20/70) 13 22 
6/21 - 6/60 
(20/70 - 20/200) 1] 19 
6/60 or less 
(20/200 or less) 12 20 
Total 59 100 


opic, 13 of which required greater than 3 
prism diopters of correction. Three of the 
bilateral cases were hyperopic. Emmetro- 
pia was the next largest category with 18 
eyes (33%). Aphakia was present in nine 
eyes (16%) and myopia in six eyes (11%). 

Fifteen categories with several subdivi- 
sions were listed as probable causes of 
choroidal folds (Table 3). In several in- 
stances, for lack of a definitive diagnosis, 
several diseases were listed as possible 
causes. In ten cases no diagnosis could be 
established. 

Fluorescein angiography, the most im- 
portant tool in the diagnosis of choroidal 
folds, was performed in all but two cases 
in our series. 

Of the different ocular conditions pres- 
ent in addition to the choroidal folds, pre- 
retinal gliosis was the most frequently 
observed (Table 4). 

Most of our patients had had careful 
medical examinations, and some of the 
conditions associated with choroidal 
folds are listed (Table 5). Because the 
median age in our series was 53 years, the 
number of cases of arteriosclerosis, hy- 
pertension, and diabetes was not thought 
to be significant. 


DISCUSSION 


Ophthalmoscopically, choroidal folds 
appear as a series of alternating light and 
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TABLE 3 
PRESUMED ETIOLOGY OF CHOROIDAL FOLDS 








No. of 


Diagnosis Eyes 





Hypermetropia 
Macular degeneration 
Association with retinal detachment 
Prescleral buckle (1) 
Postscleral buckle (6) 
Hypotony 
Postcataract surgery (5) 
Postglaucoma surgery (2) 
Trauma 6 
Orbital tumors 5 
Hemangioma (2) 
Pseudotumor (2) 
Brown’s tumor (1) 
Thyroid disease 
Scleritis 
Uveitis 
Ocular tumor 
Sinusitis 
Choroiditis 
Uveal effusion 
Venous occlusion 
Papillitis 
Unknown 
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dark lines in the posterior pole and rarely, 
if ever, extend beyod the equator. Al- 
though they are most often horizontal 
(Fig. 1) they may be vertical, oblique, or 
irregular (Fig. 2). 

The diagnosis is made mainly by fluo- 
rescein angiography, wherein the folds 
appear as a series of alternating hyper- 
fluorescent and hypofluorescent streaks, 


TABLE 4 


ASSOCIATED OCULAR FINDINGS 
IN CHOROIDAL FOLDS 











No. of 

Condition Cases 
Preretinal gliosis 7 
Irvine-Gass syndrome 3 
Tilted optic disk l 
Uveal effusion l 
Central retinal artery occlusion ] 
Retinal venous occlusion l 
Total 14 
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TABLE 5 


ASSOCIATED MEDICAL CONDITIONS 
IN CHOROIDAL FOLDS 








No. of 

Condition * Cases 
Arteriosclerosis 13 
Hypertension 11 
Diabetes 4 
Cancer (nonorbital) 3 
Total 31 


starting early in the arteriovenous phase, 
persisting through the late venous phase, 
and not leaking in the late films (Figs. 
3-6). The hyperfluorescent areas corre- 
spond to the peaks of the choroidal folds, 
and the hypofluorescent areas to the val- 
leys. Histopathologic examination of tis- 
sues from an eye with a choroidal mela- 
noma and choroidal folds suggested that 
the hypofluorescent streaks might be ex- 
plained on the basis of an inclination of 
the retinal pigment epithelium in the val- 
leys of the folds, causing an increase in 
the thickness of the retinal pigment epi- 
thelium and thus blocking the underlying 
choroidal fluorescence. The hyperfluores- 


a 


Fig. 1 (Cangemi, Trempe, and Walsh). Typical 
ophthalmoscopic appearance of alternating horizon- 
tal light and dark lines in a 35-year-old woman with 
choroidal folds. Surgical exploration revealed an 
orbital hemangioma. 


VOL. 


cent streaks might be the result of atrophy 
or thinning of the retinal pigment epithe- 
lium over the peaks of the choroidal 
folds.9:1%14 Another possible explanation 
for the fluorescein appearance could be 
the direct involvement of the choriocapil- 
laris in the valleys of the folds. Any 
process that could cause a partial collapse 
of adjacent blood vessels in the chorio- 
capillaris would lead to bands of de- 
creased fluorescein filling in these areas. 
This corresponds to the valleys of the 
choroidal folds.!8 

Pathologic studies to date are few. Wol- 
ter!? reported two cases of choroidal folds 
in eyes removed because of orbital tumors 
and described the following pathologic 
changes: (1) internal limiting membrane 


folds, (2) Bruch’s membrane folds, and (3) 
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Fig. 2 (Cangemi, Trempe, and Walsh). Top left, 
Irregular choroidal fold formation in a 57-year-old 
woman with endocrine exophthalmos. Top right, 
Oblique choroidal fold formation in a 75-year-old 
man with senile macular degeneration. Bottom left, 
Markedly irregular choroidal fold formation noted 
after a scleral buckling procedure. 


brain-like corrugations of the retina. Kroll 
and Norton!® were able to demonstrate 
choroidal folds in eyes enucleated after 
scleral laceration with suprachoroidal 
hemorrhage, choroidal congestion, and 
choroidal edema. Wolter!® later presented 
histologic evidence confirming the previ- 
ously stated conclusions of Kroll and 
Norton.?:1? He agreed that choroidal folds 
might best be termed “Bruch’s membrane 
folds” and that the valleys of the folds 
could be explained by a change in the 
tension of Bruch’s membrane. The in- 
volvement of the pigment epithelium was 
secondary. Three factors could explain 
the folds in Bruch’s membrane: (1) short- 
ening of the posterior sclera because of 
pressure, (2) papilledema, and (3) conges- 
tion causing diffuse thickening of the 
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Fig. 3 (Cangemi, Trempe, and Walsh). Top left, Fluorescein angiography study of same case as shown in 
Figure 1. Just before the beginning of the arterial phase, the alternating light and dark lines can be seen. 
Note the stellate appearance of the macular region, which probably represents some retinal fold formation. 
Top right, At the beginning of the venous phase, the alternating hyperfluorescent and hypofluorescent 
streaks, corresponding to the peaks and valleys of the choroidal folds, can be seen. Bottom left, The streaks 
are more easily seen in the midvenous phase. Note that the macular region appears uninvolved. Bottom 
right, In the late stage, there is no leakage of dye. 


choroid. Bullock and Egbert? produced 
excellent experimental data in which they 
hypothesized that choroidal folds could 
be produced by any mechanism that 
forced Bruch’s membrane to fold and that 
traction on the optic nerve played a role in 
the characteristic orientation of the folds. 

Choroidal folds thus apparently in- 
volve folds of Bruch's membrane and 


the retinal pigment epithelium and are 
not related to folds occurring in the inner 
limiting membrane of the retina or retinal 
folds. Newell! emphasized the impor- 
tance of recognizing choroidal folds by 
the fluorescein pattern, particularly with 
respect to the differentiation of choroidal 
folds from retinal folds,29?! which oph- 
thalmoscopically appear somewhat finer, 


VOL. 86, NO. 3 CHOROIDAL FOLDS 385 





Fig. 4 (Cangemi, Trempe, and Walsh). Top left, In a case of fungal choroiditis in the arterial phase, 
alternating hyperfluorescent and hypofluorescent streaks are seen. Additionally, there are scattered retinal 
pigment epithelium defects as well as evidence of subretinal neovascularization in the foveal region. Top 
right, Later stage of same case in which the streaks appear more prominently. Bottom left, In the venous 
phase the streaks stand out clearly. Additionally, there is some blurring of the temporal disk margin. Bottom 
right, Late films show intense staining in the foveal region, as well as several scattered retinal pigment 
epithelium defects. No leakage is seen around the choroidal folds. 


are often associated with vitreous disease, causes, but also that the location of the 
and have a normal fluorescein pattern folds is not related to the tumor compres- 
(Fig. 7). sive factor.1-8-9—16 

Initially, choroidal folds were consid- Our series represents the largest series 
ered a sign of an expanding orbital tumor, of choroidal folds reported to date (Table 
and Reese* thought that the location of 3). We present a variety of possible causes 
the folds indicated the point at which the in the formation of choroidal folds. Our 
tumor indented the globe. Subsequent cases showed a relative scarcity of orbital 
works have not only shown a variety of causes when compared with previous 
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Fig. 5 (Cangemi, Trempe, and Walsh). Fluoresce- 
in angiography study of case shown in Figure 2, top 
left. Irregular folds are seen temporal to the macular 
region in the late venous phase. 


studies. Hyperopia was the leading factor 


in our series. Also, in five cases in which 
there was a difference in hyperopic cor- 
rection between the two eyes (from 1 to 4 
prism diopters), an orbital or ocular tumor 
was found to be the cause. Because these 
studies were conducted at two large reti- 
nal centers, we were not surprised by the 
number of cases associated with scleral 
buckling procedures. There was a great 
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variety of causes of choroidal folds, but in 
ten cases no definite cause could be estab- 
lished. This further emphasizes the need 
for careful long-term follow-up of these 
patients. » 

Numerous theories have arisen as to the 
possible etiology of choroidal folds (Ta- 
ble 3). Some of the factors proposed thus 
far are localized scleral shortening, scleral 
shrinkage, increased scleral thickness, in- 
creased choroidal thickness making the 
overlying Bruch's membrane redundant 
and forcing it and the retinal pigment 
epithelium into folds, compromise of 
choroidal vasculature, choroidal engorge- 
ment, and a combination of an anatomic 
attachment of Bruch’s membrane to the 
underlying choriocapillaris and some fac- 
tor that causes congestion in the chorio- 
capillaris. '24:5:7-16-19 


SUMMARY 


We documented the presence of choroi- 
dal folds in a series of 59 eyes. Fifteen 
separate conditions were established as 
causes of the choroidal folds. Hyperopia 
was the most common cause, although no 
definite etiology could be established in 
ten cases. 





Fig. 6 (Cangemi, Trempe, and Walsh). Left, Fluorescein angiography study of same case as shown in 
Figure 2, top right. In venous phase, alternating hyperfluorescent and hypofluorescent streaks are seen. 
Intense staining and leakage is present in the macular region. Right, Late films again show no leakage in the 


areas of choroidal fold formation. 
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Fig. 7 (Cangemi, Trempe, and Walsh). Left, Retinal folds. Ophthalmoscopically, they resemble choroidal 
folds. Right, Venous phase of fluorescein angiography study. The absence of the alternating hvperfluo- 
rescent and hypofluorescent streaks clearly differentiates retinal folds from choroidal folds. 
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Nocardia asteroides is a slow-growing 
aerobic organism with partially acid- 
fast, gram-positive branched filamentous 
hyphae and is classified as bacteria. No- 
cardia produces infections in man that 
range from chronic benign skin lesions 
and focal acute limited pulmonary in- 
flammations to chronic progressive pul- 
monary infections with hematogenous 
spread to involve any tissue of the body, 
especially the central nervous svstem.!^? 

Previously, eight cases of endogenous 
and one case of exogenous (postcataract 
extraction) intraocular Nocardia have 
been reported.?^!! Some of these reports 
suggest that chronic debilitation or im- 
munosuppression may predispose to en- 
dogenous intraocular Nocardia intec- 
tion.?^!! We studied a case of endogenous 
intraocular N. asteroidesin a patient with 
a probable chronic neoplastic disease as- 
sociated with altered host immunity.!?-!5 
To our knowledge, this is the first report 
describing the fluorescein angiographic 
findings of an active Nocardia lesion. 


CASE REPORT 


We first saw the patient, a 60-year-old man, in 
February 1977 and found a chorioretinal mass le- 
sion in his right eye. He had a history of a "severe 
pneumonia" in 1946 with residual radiologic 
changes in the left lung field. In December of 1973 
and 1974, he had “flu-like” syndromes with low- 
grade fevers, malaise, and weight loss, followed by 
progressive fatigue. Early in 1975, the patient devel- 
oped right cervical and axillary lymphadenopathy. 
Skin tests for coccidioides and tuberculosis were 
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negative, whereas the chest x-ray films revealed right 
and left apical pleural thickening with fibrotic 
changes in the left mid and upper lung fields. 
Biopsy specimens of enlarged cervical and axillary 
lymph nodes revealed regions of central necrosis 
surrounded by macrophages, lymphocytes, and for- 
eign body giant cells. PAS and acid-fast stains were 
negative, as were aerobic and anaerobic cultures. 
Bronchoscopy was performed, but cultures of bron- 
chial secretions were negative for acid-fast bacilli 
and fungi, and the carinal mucosa biopsy specimen 
was normal. The patient began receiving isoniazid 
and ethambutol for presumed tuberculosis. 

In November 1975, the patient developed bilateral 
cervical lymphadenopathy. The purified protein de- 
rivative skin test and multiple sputum collections 
for acid-fast bacteria, bacterial and fungal cultures, 
and cytology were negative. A bone marrow biopsy 
revealed a hypocellular marrow with no granulo- 
mas. A lumbar puncture was normal. The patient 
was discharged and was given isoniazid and rifam- 
pin for presumed tuberculosis. 

When he was readmitted to the hospital in Sep- 
tember 1976, he had weakness, night sweats, and 
cervical, axillary, and inguinal lymphadenopathy. A 
second bone marrow aspirate showed only de- 
creased iron stores, and a bone biopsy specimen was 
normal, A liver biopsy disclosed a healing granulo- 
ma with no acid-fast bacteria or fungi apparent on 
special stains. The lymphangiogram revealed abnor- 
mal iliac and periaortic nodes. Upper and lower 
gastrointestinal studies and proctoscopy were nor- 
mal. A skin test anergy battery was positive only for 
Trichophyton. The patient was now thought to have 
sarcoidosis and was discharged with prescriptions 
for 60 mg/day of prednisone and isoniazid and 
rifampin. 

The patient continued taking medication, but in 
February 1977, he was readmitted with an eight-day 
history of shaking chills, morning temperatures to 
39.4° C, slightly blood-tinged sputum, and increas- 
ing dyspnea. His white blood cell count was 
11,500 mm? and hemoglobin was 10.9/100 ml. On 
admission he had mild injection and discomfort in 
his right eve and received 10% sulfacetamide drops. 
When we saw him, the patient claimed his right eve 
had improved considerably. 

Ophthalmologic examination revealed a best cor- 
rected visual acuity of 6/6 (20/20) in each eve. The 
orbits, exophthalmometrv readings, and extraocular 
motions were normal. The bulbar conjunctiva of the 
right eye was slightly injected, but had no papillae 
or follicles. The corneas, scleras, anterior chambers, 
and irides were unremarkable. Intraocular pressure 
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as measured by applanation tonometry was 16 mm 
Hg bilaterally. Ophthalmoscopic examination of the 
right fundus revealed a ten-disk diameter elevated 
off-white chorioretinal mass with an irregular sur- 
face and superficial hemorrhages four disk diame- 
ters gasal to the disk (Fig. 1). No vitreous reaction 
was noted over the mass. No other lesions were 
found in the right fundus, and examination of the 
left fundus revealed no abnormalities. 

Ultrasound examination performed by the A-scan 
and contact B-scan modes delineated the mass in the 
right eye, but because it was only mildly elevated, 
no interpretations could be made. Fluorescein angi- 
ography showed in the early phases choroidal hypo- 
fluorescence in the involved area of the right fundus 
caused by blockage by a choroidal mass, and appar- 
ent retinal pigment epithelium elevation. Subse- 
quent photographs showed a lack of fluorescence of 
retinal vessels over the mass. Later films showed 
leakage of fluorescein through the retinal pigment 
epithelium and through apparently altered retinal 
capillaries at the margins of the mass (Fig. 2). Late 
phase photographs showed leakage of dye into the 
vitreous (Fig. 3). The fluorescein angiogram was 
interpreted as showing a nonvascularized choroidal 
mass with involvement of the overlying retinal pig- 
ment epithelium, retina, and vitreous in the right 
eye. 

The patient became increasingly dyspneic and 
chest x-ray films showed progressive pulmonary 
infiltration. Multiple sputum samples for acid-fast 
and fungal stains and cytology were negative. Fun- 
gal cultures were contaminated by bacteria. Sputum 
bacterial cultures grew alpha-streptococci, Pseu- 
domonas aeruginosa, and Enterobacter cloacae. The 
patient developed progressive respiratory insuffi- 
ciency and died Feb. 20, 1977. 
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Fig. 1 (Lissner, O'Gradv, and Choromokos). Off- 


white irregular mass nasal to disk of right eye. 
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Fig. 2 (Lissner, O’Grady, and Choromokos). Mid- 
phase fluorescein angiogram demonstrating block- 
age of fluorescein over the mass with leakage at 
margins of mass. 


RESULTS 


At postmortem examination, chronic, 
purulent necrotic lesions were found 
throughout both lung fields, in the thy- 
roid, in the spleen, and in the kidneys. 
Microscopic examination of the lungs 
showed multiple focal nodules of acute 





Fig. 3 (Lissner, O’Grady, and Choromokos). Late 
fluorescein angiogram with leakage into vitreous. 
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inflammation and abscess formation with 
acute pleuritis. Gomori methenamine sil- 
ver stains of pulmonary tissue showed 
many branching filaments consistent with 
Nocardia. Cultures of the lung tissue 
grew N. asteroides. The thyroid and kid- 
neys showed discrete areas of acute in- 
flammation and abscess formation. Areas 
of focal hyalinization and fibrosis with 
depletion of lymphocytes were noted in 
the lymph nodes. The spleen showed 
areas of acute and chronic inflammation 
and necrosis, with abundant histiocytes 
and somewhat atypical histiocytic cells 
consistent with Hodgkin’s disease. 
Gomori methenamine silver and Gram 
stains on tissue from the initial lymph 
node biopsies from 1975 were negative. 
The final pathologic diagnosis was Hodg- 
kin's disease with disseminated nocardio- 
sis caused by N. asteroides with involve- 
ment of the lungs, thyroid, spleen, and 
kidneys. 

Gross examination of the right eye re- 
vealed a yellow-white chorioretinal mass, 
12 mm in diameter, nasally between the 
optic disk and equator. 

Microscopic examination of the right 
eye revealed a normal anterior segment. 
Nasal to the optic nerve a necrotic, suppu- 
rative inflammatory process replaced the 
choroid and extended into the subretinal 
pigment epithelial space through gaps in 
the pigment epithelium to involve most of 
the overlying retina (Fig. 4). Most of the 
cells in this area were polymorphonuclear 
leukocytes, but scattered lymphoctyes 
and plasma cells were present. Epitheli- 
oid and giant cells were not noted in any 
sections studied. The necrosis was espe- 
cially intense in the area immediately 
adjacent to Bruch's membrane, where the 
choriocapillaris and innermost choroidal 
vessels appeared totally obliterated, and 
nuclear debris from disintegrating cells 
was prominent. Bruch's membrane ap- 
peared intact, but the area between 
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Fig. 4 (Lissner, O'Grady, and Choromokos). Ne- 
crotic choroid and retina surround a discontinous 
retinal pigment epithelial layer (arrows). The inner 
retina contains dilated vascular channels adjacent to 
the active inflammatory focus (hematoxvlin and 
eosin, x 80). 


Bruch's membrane and the disintegrating 
retinal pigment epithelium was filled 
with amorphous material. The overlving 
retina was necrotic, but the internal limit- 
ing membrane was intact. Away from the 
well defined inflammatory process, the 
other retinal and choroidal structures ap- 
peared free of involvement. The vitreous 
body adjacent to the chorioretinal process 
was infiltrated with mononuclear cells. 
The sclera external to the inflammatory 
process was essentially normal, although 
inflammatory cells extended down vari- 
ous emissary canals to involve episcleral 
tissues. The optic nerve was distorted bv 
hydropic degeneration, but the lamina 
cribosa was level and the optic nerve 
substance was unremarkable. There was 
no evidence of any extension of the proc- 
ess elsewhere in the posterior portions of 
the globe or in the anterior segment. 
Gomori methenamine silver stains re- 
vealed clusters and clumps of slender 
branching rodlike or filamentous struc- 
tures along the inner surface of Bruch's 
membrane in the choriocapillaris and 
scattered in the adjacent choroid (Fig. 5). 
These filamentous structures were pri- 
marily confined to the choroid and 
subretinal pigment epithelial space, but a 
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Fig. 5 (Lissner, O’Grady, and Choromokos). Slen- 
der branched twisted filamentous structures extend 
into the subretinal space from a partially obliterated 
choriocapillaris. The choriocapillaris is patent at 
arrow C (Gomori methenamine silver, x 640). 


few were found within overlving necrotic 
retina. The filaments were found to be 
gram-positive and mildly acid-fast. No 
filaments extended into the vitreous. The 
filamentous structures appeared consis- 
tent with Nocardia. 

Gross and microscopic studies of the 
left eve were essentially normal. 


DISCUSSION 


The generalized disease form of nocar- 
diosis in the United States and Western 
Europe is usually caused by N. 
asteroides.??Nocardia is found world- 
wide in the soil and is thought to cause 
initial infection by inhalation, ingestion, 
or traumatic introduction.?:16 On culture, 
the colonial forms are aerobic and resem- 
ble saprophytic mvcobacteria.? Micro- 
scopically, the Nocardia organisms usu- 
ally resemble filamentous hvphae with 
branches at 90-degree angles, but the fila- 
ments may fragment into bacillary and 
coccoidal forms.?-4: 17 
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Nocardia infections cause inflammato- 
ry responses that resemble those caused 
by pyogenic bacteria, with gray-white 
confluent abscesses. Generally, many 
polymorphonuclear leukocytes fill the ab- 
scesses. Some fibrin, lymphocytes, plas- 
ma cells, and, occasionally, central necro- 
sis also may be present. There is little or 
no evidence of giant cells, fibrosis, or 
caseation. The gram-positive Nocardia 
filaments are found within the abscess 
cavities.2°17 McCarthy, Kennedy, and 
Hazard!? implanted N. asteroides in the 
subconjunctival spaces and in the anteri- 
or chambers of rabbits. In seven of 12 
eves (58%), they produced tan nodules 
that microscopically showed purulent 
granulomas with areas of microabscesses. 

Nocardiosis is no longer considered an 
obscure disease and appears to be in- 
creasing in incidence.*+ In 1955, 
McQuown!? estimated that in 596 of the 
patients in tuberculosis hospitals, diagno- 
sis of nocardiosis had been missed. An 
erroneous diagnosis of tuberculosis can 
be made because Nocardia may be diff- 
cult to isolate and culture, and because N. 
asteroides hyphae may fragment into 
short bacillary forms that show variable 
acid-fastness on staining.? ^!? Special 
isolation and acid-fast staining tech- 
niques must be used to demonstrate the 
presence of Nocardia.? The organisms do 
not stain with hematoxylin and eosin or 
PAS, but are revealed by Gram and 
Gomori methenamine silver stains.? In 
1976, after conducting a survev, Beaman! 
concluded that Nocardia infections were 
not rare, and estimated an incidence of 
500 to 1,000 clinically significant cases 
each vear. The increasing incidence of 
Nocardia infections is probably a result 
of better detection and increased num- 
bers of susceptible immunosuppressed 
patients.!? 

In our case, the autopsy diagnosis was 
Hodgkin's disease with disseminated no- 
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cardiosis involving the lungs, thyroid, 
spleen, kidneys, and right eve. It was 
uncertain how long the patient harbored 
Nocardia, but the infection was possibly 
promoted by the Hodgkin’s disease and 
the corticosteroid therapy. Nocardiosis 
has been described as a primary disease 
and also as an opportunistic infection in 
patients with compromised immunologic 
responses.!29-22, Young and associates”? 
found that of their patients with oppor- 
tunistic N. asteroides infections, the larg- 
est group had advanced Hodgkin's dis- 
ease. Because only one of these patients 
had marked granulocytopenia, they sug- 
gested that mononuclear immunity or de- 
layed hypersensitivity was a significant 
component in the defense against 
Nocardia.?? Many reports have been pub- 
lished concerning the abnormal immuno- 
competence of patients with Hodgkin's 
disease and their increased susceptibility 
to infections .23~2? 

Many chronically ill patients with No- 
cardia infections have also had cortico- 
steroid therapy.?9?? Cross and Chap- 
man?? found that nine of 44 cases (20.4%) 
with primary Nocardia infections or no- 
cardiosis associated with a debilitating 
illness had received prolonged cortico- 
steroid therapy. Corticosteroids are 
thought to affect the body's defenses 
against ocular infections.?? Newmark, 
Polack, and Ellison?? inoculated rabbit 
corneas with diluted suspensions of N. as- 
teroides and found that eyes treated with 
dexamethasone drops had much more se- 
vere corneal infections. Mishra and asso- 
ciates?9 found that white mice given in- 
travenous Nocardia had a higher and 
more rapid mortality with more extensive 
lesions when treated with intramuscular 
cortisone. The mean lethal dose for N. 
asteroides was seven times lower in the 
cortisone-treated mice. Seven of the 
eight previously described cases of en- 
dogenous intraocular Nocardia had some 
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related debilitating disease or injury.?"!! 
Four of these patients were receiving 
some immunosuppressive therapy in- 
cluding corticosteroids before the No- 
cardia infection," !! and two of them 
had diseases related to immunodefi- 
ciency.19.11 

In our patient, ophthalmoscopic exami- 
nation revealed an off-white chorioretinal 
mass in his right eve. No overlying vitritis 
was detected clinically. The lesion could 
not definitely be called inflammatory. 
Ultrasound A- and B-scans provided little 
diagnostic help in our patient. Fluoresce- 
in angiographic studies showed the pres- 
ence of a nonvascularized choroidal mass 
with involvement of the overlying retinal 
pigment epithelium, retina, and possibly, 
vitreous. Fluorescein had leaked through 
the retinal pigment epithelium and retinal 
capillaries surrounding the mass. Burpee 
and Starke? found no fluorescein leakage 
from inactive peripheral lesions after 
treatment and recovery of a patient re- 
ported to have had bilateral metastatic 
intraocular N. asteroides. In contrast, the 
fluorescein leakage noted in our patient 
suggests an active lesion. The ocular pa- 
thology studies in our patient revealed an 


active nongranulomatous, suppurative 
endogenous  chorioretinitis associated 


with a mild overlying vitritis. 

On the Gomori methenamine silver 
stain of the right eye, filaments consistent 
with Nocardia organisms were clustered 
along Bruch's membrane and within the 
choriocapillaris. This would seem to indi- 
cate that thev arrived via the choroidal, 
rather than the retinal circulation. Nocar- 
dia shows vascular involvement and 
hematogenous metastatic abscess forma- 
tion from the lung to the central nervous 
system.! With an overwhelming systemic 
fungus infection and hematogenous 
spread, one might expect eye involve- 
ment.?! Similarly, such involvement ap- 
pears to occur with nocardiosis. 


VOL. 86, NO. 3 


As illustrated by our patient, the diag- 
nosis of nocardiosis is often difficult. The 
diagnosis is usually not considered until 
the organism has been recovered, which 
may require special techniques.?4 A pa- 
tient suspected of having a Nocardia 
infection might harbor an intraocular No- 
cardia chorioretinitis.95!! If the patient's 
immunologic defenses were compro- 
mised by disease or medication, the sus- 
picion of nocardiosis might be enhanced. 
20-222939 Clinical and fluorescein angi- 
ographic findings similar to those present- 
ed in this report could suggest or further 
strengthen a suspicion of nocardiosis. 
Such a suspicion may allow more aggres- 
sive diagnostic procedures and treatment. 

SUMMARY 


A 60-year-old man receiving anti- 
tuberculous and corticosteroid therapy 
for a granulomatous disease of uncertain 
etiology was found to have a chorioretinal 
mass in his right eve. Fluorescein angiog- 
raphy showed blockage of fluorescence 
by the mass and late leakage. Autopsy 
findings were compatible with Hodgkin’s 
disease with disseminated nocardiosis 
caused by Nocardia asteroides. Organ- 
isms typical of Nocardia were found in 
the choroid and subretinal space. The 
patients history, ophthalmic examina- 
tion, and fluorescein angiographic find- 
ings suggested a type of chorioretinal in- 
volvement. 
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OPHTHALMIC MINIATURE 


"What's the blood type," 
"Type one, sergeant." 
"Does it check," 

“No, Reeves is type three." 


“Oho! Phone the main lab. We'll take him into town for a retinal." 
I was caught cold and knew it. They knew positively that I wasn’t 
Reeves. Once they photographed the pattern of blood-vessels in the 
retina of either eye they would know just as certainly who I really 
was, in no longer time than it took to radio the picture to the Bureau 
of Morals and Investigation—less, if copies had been sent out to 
Denver and elsewhere with the tab on me. 
Robert A. Heinlein, Revolt in 2100 


Street & Smith, 1939 


IMMUNE COMPLEXES IN RETINOBLASTOMA 


DEVRON H. CHAR, M.D., AND MARY CHRISTENSEN, B.A. 


San Francisco, California 


LEON GOLDBERG, M.D. 


Johannesburg, South Africa 


AND 


PAUL STEIN, PH.D. 


San Francisco, California 


Immune complexes have been demon- 
strated in both animal and human malig- 
nancies.? In the animal models 
antigen-antibody immune complexes can 
be demonstrated to block cell-mediated 
cytotoxicity.4 With the advent of more 
sensitive immune complex assays, a num- 
ber of human malignancies have been 
studied, and immune complexes have 
been detected in the sera of many cancer 
patients.*$ The level of immune complex- 
es has corresponded to tumor burden and 
prognosis in some patients with solid 
tumors, lymphomas, and leukemias.?8 

Some clinical observations support the 
hypothesis that immune factors play a 
role in the pathophysiology of retinoblas- 
toma. Spontaneous regressions of both 
intraocular and extraocular retinoblas- 
toma have been reported in over 50 pa- 
tients; nonischemic tumor necrosis has 
been observed histologically in some of 
these tumors.?!? Additionally, some pa- 
tients have retinoblastoma cells in their 
systemic circulation at the time of enucle- 
ation and do not develop metastases.!! 
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We studied a group of retinoblastoma 
patients with a modification of the Raji 
cell radioimmunoassay to determine 
whether immune complexes are present 
in the serum of these patients and if the 
level of these immune complexes corre- 
sponds to the disease status and progno- 
sis. 


MATERIAL AND METHODS 


Serum was obtained from a group of 
retinoblastoma patients and controls ex- 
amined at the Ocular Oncology Unit of 
the University of California, San Francis- 
co, and at the Department of Ophthalmol- 
ogy, University of Witwatersrand, Johan- 
nesburg, South Africa. All patients had a 
standard ocular oncology examination 
and a systemic examination for metastatic 
disease. In most patients we used com- 
puted axial tomography, cerebral spinal 
fluid and bone marrow examinations, 
bone scans, and serum chemistries. Pa- 
tients 7, 1l, and 12 had histologically 
documented metastatic retinoblastoma 
(Table 1). Patients 5, 6, and 8 had unilat- 
eral retinoblastoma without metastatic 
disease. All other patients had bilateral 
retinoblastoma.” 

After informed consent was obtained 
from the parents of each patient, blood 
was drawn for routine hematologic stud- 
ies and immune complex determinations. 
These immune complex studies were also 
performed on normal controls and, where 
possible, age-matched controls with non- 
malignant ocular lesions. 

The immune complex levels in the 
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TABLE 1 
CLINICAL STATUS AT IMMUNE COMPLEX DETERMINATION 


Patient No. 





Ocular Involvement 


Metastatic Disease 


ha cca Se a ag a E Lai a al age an A íÓÀ toes 
f Bilateral inactive disease Negative 
after therapy 
2 Bilateral disease, after uni- Negative 
lateral enucleation with active 
disease in fellow eye 
3 Bilateral disease status post-radiation Negative 
4 Bilateral disease status post-enucleation Negative 
one eye, active disease fellow eye Negative 
5 Unilateral tumor pre-enucleation Negative 
6 Unilateral tumor pre-enucleation Negative 
T Bilateral disease with intra- Positive 
cranial involvement 
8 Unilateral tumor pre-enucleation Negative 
9 Bilateral disease pre-therapy Negative 
10 Bilateral disease status post-enucleation, Negative 
one eye, active disease in fellow eve. 
1i Metastatic retinoblastoma 
12 Metastatic retinoblastoma with 
orbital involvement 
13 Unilateral disease after enucleation 


rn dryer B TAE AA AAA AR LARA ERAT ie a aar e d d ta is età veta tre ét ia tates tam n rh Im on imeem 


serum were determined by using a modi- 
fication of the Raji radioimmunoassay de- 
scribed in detail by Theofilopoulos, Will- 
son, and Dixon! (Figure). Twenty-five 
microliters of patients’ sera was diluted 
1:4 with normal saline and incubated with 
2 x 108 Raji cells that were at the 72-hour 
stage of propagation. After 45 minutes of 
incubation at 37? C, the Raji cells were 
washed three times with minimal essen- 
tial media and a standardized amount of 
radioactive-labeled iodine (51) rabbit 
antihuman immunoglobulin and 1% hu- 
man serum albumin was added. An ad- 
ditional period of incubation with gentle 
agitation was carried out at 4° C x 30 
minutes; then the Raji cells were washed 
repeatedly, and the radioactivity of the 
cell pellet determined. The concentration 
of immune complexes in the test sera 
was extrapolated from a standard curve 
to which various known amounts of 
aggregated human gammaglobulin and 
complement were incubated with Raji 
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incubation serum 
+ Raji cells 


Addition of 121 
anti-human IgG 


Figure (Char and associates). Schematic diagram 
of Raji cell radioimmunoassay for immune complex 
es. 
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cells and radioactive-labeled antihuman 
immunoglobulin. The amount of immune 
complexes was expressed as microgram 
equivalents of aggregated human gamma- 
globulin per milliliter of serum. The rep- 
licates varied by less than 5% in almost all 
cases, and normal controls performed se- 
quentially had excellent reproducibility. 
Statistical analysis was performed by 
using the Mann-Whitney test.!4 


RESULTS 


Five patients with retinoblastoma had 
normal levels of immune complexes in 
their sera (Table 2). Three of these pa- 
tients had unilateral retinoblastomas with 
no evidence of metastasis, and two pa- 
tients had metastases. Eight of 13 patients 
with retinoblastoma had increased levels 
of immune complexes. One of three pa- 
tients with metastatic retinoblastoma had 
increased levels of immune complexes. 
The patient with the highest level of 
immune complexes had no clinically de- 
tectable metastatic disease. 


TABLE 2 


IMMUNE COMPLEX CONCENTRATIONS IN 
RETINOBLASTOMA 


M^ 
T a Pt M ARN SAPE rire rn mmy ea 


Immune Complex Concentrations 
Patient No. (ug AHG/m1)* 


nien npn th i e i iere a a d e re rr re dee er etri 


l 160 
2 >3500 
3 IT 
4 135 
9 Ta 
6 36 
T 60 
8 58 
9 215 
10 72 
11 li 
12 20 
13 12 
Mean of control group 10.6+ 7.61 


Ihrer ra esr rura aaa erre eere mme m a rear a ae a a a à ast IA Er err rn run 


*Aggregated human gammaglobulin equivalen 
per milliliter. 

{Statistically significant difference between retin- 
oblastoma and controls (P «.01). 
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In previous work using this assay in our 
laboratory, the immune complex levels of 
90% of normals were less than 20 ug of 
aggregated human gammaglobulin per 
milliliter. The levels of immune complex- 
es in the retinoblastoma patients’ sera was 
significantly greater than the levels in 
control subjects’ sera (P<.001). Specifi- 
cally, three age-matched controls (one 
each with persistent hyperplastic primary 
vitreous, uveitis, and congenital cataract) 
had immune complex levels less than 20 
wg of aggregated human gammaglobulin 
per milliliter. 

A partial characterization was per- 
formed on immune complexes from Pa- 
tient 5 by using 346 polyethylene glycol 
and immunoelectrophoresis; this pa- 
tients immune complexes consisted of 
both IgG and IgM antibodies. 


DISCUSSION 


We have demonstrated that patients 
with retinoblastoma have statistically sig- 
nificant increased levels of immune com- 
plexes in their serum. The chemical na- 
ture, antigenic composition, and biologic 
importance of these complexes remain to 
be determined. Investigators have dem- 
onstrated immune complexes in 12 to 
93% of patients with many human tumors 
including leukemias, lymphomas, mel- 
anoma, sarcoma, nasopharyngeal carci- 
noma, prostate cancer, and colonic car- 
cinoma.1735784546 [n this study 62% of 
retinoblastoma patients had increased 
levels of immune complexes. 

In some human malignancies the level 
of immune complexes corresponds to 
both tumor burden and prognosis. Theo- 
filopoulos and associates’? studied a 
group of systemic melanoma patients 
with various amounts of residual tumor. 
Using the Raji cell assay, they noted that 
the immune complex level corresponded 
to the disease status and tumor burden. 
Similarly, the level of immune complexes 
determined at diagnosis and after therapy 
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corresponded to the prognosis in both 
leukemia and breast cancer patients.*? 
Although the correlation between the 
level of immune complexes and these 
prognostic variables is significant, some 
discrepancies have been observed. We 
were unable to demonstrate a statistically 
significant correlation between the level 
of immune complex and disease status in 
retinoblastoma patients studied, but data 
from other investigators suggest a much 
larger group would have to be surveyed to 
determine if this correlation exists. Fur- 
thermore, because manv of our patients 
have only been tested once and were not 
subject to long-term follow-up, we may 
have missed any correlation between im- 
mune complexes and disease status if it 
exists. 

Baldwin, Price, and Robin!® demon- 
strated in a rat hepatoma model that cir- 
culating immune complexes consisting of 
tumor-associated antigens and antibodies 
blocked cell-mediated immunity in vitro. 
In some patients with progressive tumors, 
Hellström and Hellstróm? and others? "!? 
demonstrated that blocking factors of a 


similar composition abrogate cell- 
mediated immunologic responses to 


tumor antigens. Using a modification of 
the Raji cell assay, Theofilopoulos and 
associates! showed that patients with 
melanoma, sarcoma, and colonic carcino- 
ma have immune complexes that consist 
of tumor-associated antigens and IgG." 
In that study, the size of immune com- 
plexes appears to be between 11 and 19 S; 
however, using other techniques, some 
investigators have demonstrated larger 
complexes.® In retinoblastoma patients, 
we have demonstrated the presence of 
immune complexes; in most patients the 
complexes consist of either IgG alone or 
IgG and IgM antibody molecules com- 
bined with antigens. These antigens are, 
most likely, retinoblastoma-associated; 
however, until we can characterize them 
further, this is unproven. 
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Other extraneous factors probably were 
not responsible for the increased levels of 
immune complexes measured by this as- 
say. Because aggregated immunoglobulin 
can yield positive Raji cell radioimmuno- 
assay results, all sera tested in this study 
were frozen and thawed once to attempt 
to decrease the possibility of immuno- 
globulin aggregation. We have deliberate- 
ly and repeatedly frozen and thawed a 
number of sera containing both normal 
and increased levels of immune complex- 
es and have not noted a marked change 
in immune complex levels. Similarly, 
whereas antilymphocyte antibodies could 
give a false-positive reaction in the Raji 
cell assay, most of these antibodies are the 
cold type; because the Raji cell test is run 
at 37° C, these antibodies probably are not 
responsible for the activity observed.?9?! 

Detection of increased levels of im- 
mune complexes in patients with retino- 
blastoma has potential clinical implica- 
tions. First, in patients with leukocoria, 
this assay, which requires less than 0.1 ml 
of serum, may prove useful as a diagnos- 
tic adjuvant. Similarly, the levels of im- 
mune complexes may correspond to the 
prognosis and metastatic disease status. 
Finally, the use of tumor-associated anti- 
gens separated from these immune com- 
plexes may lead to even more sensitive 
assays of tumor-related immunity, useful 
for the immunologic diagnosis and moni- 
toring in patients with retinoblastoma. 


SUMMARY 


Thirteen patients with retinoblastoma 
were tested for circulating immune com- 
plexes using the Raji cell radioimmunoas- 
say. Eight of 13 patients had statistically 
significantly increased levels of immune 
complexes. 
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AN UNUSUAL CASE OF METASTATIC CARCINOMA TO THE EYELID 


Jonn GRAHAM, M.D., SUE ELLEN YOUNG, M.D., AND MARIO LUNA, M.D. 


Houston, Texas 


Metastasis of the evelids is rare. The 
incidence is approximately 1.4% of all 
malignant evelid neoplasms.) Until 
Riley 2 reviewed the material in the Mayo 
Clinic tissue registry from 1922 to 1969, 
only 15 cases had been reported as having 
occurred in an unusual population of 
patients with primary tumors including 
those of the trachea and the parotid gland. 
These cases created a distorted picture of 
which tumors were likely to metastasize 
to the evelid. However, the 15 cases 
added by Riley helped change the per- 
spective by showing that the incidence of 
tumors metastasizing to the eyelid more 
closely reflected the previously recog- 
nized incidence of those that metastasize 
to the skin. Ten of the first 30 cases were 
from carcinoma of the breast, six were 
from malignant melanoma of the skin, 
and five were from the lung. 

Rilev defined three characteristic forms 
of metastatic lesions of the evelid: (1) a 
solitary subcutaneous nodule, nontender 
and uninflamed (the most common form 
of metastatic malignant melanoma, which 
occurred in only one case of metastatic 
breast carcinoma); (2) a nontender, dif- 
fuse thickening and induration of the 
evelid (the most common form in metas- 
tasis from breast carcinoma); (3) an ulcer- 
ative lesion (manifested by metastatic 
squamous cell carcinoma of the lung and 
by metastatic adenocarcinoma of the 
stomach). 

In 1973 Hood, Font, and Zimmerman? 
reviewed 13 cases of carcinoma of the 
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breast metastatic to the eyelid. Over half 
of the cases presented diagnostic prob- 
lems for which they gave three reasons: 
(1) the lesion in the eyelid was detected 
before the primary tumor; (2) it was the 
first sign of metastasis after an apparently 
curative mastectomv; and (3) it demon- 
strated a histiocytoid histologic pattern 
that resembled a benign histiocytic le- 
sion. 

Of these 13 patients, eight came to the 
office after diffuse inflamed, painless 
swelling, and five had painless subcuta- 
neous mobile nodules. The diagnosis of 
metastatic carcinoma was not made in 
nine of the 13 cases by the primary phvsi- 
cian and pathologist. 

Metastatic disease to the eyelid has 
been reported as mimicking a chalazion? 
and as an uncommon cause of eyelid 
swelling.? Most breast metastases to the 
eyelid occur as diffuse swelling. Of the 
described cases that had nodules, all have 
been classified as subcutaneous. No re- 
ported case has had a clinical appearance 
that could be confused with basal cell 
carcinoma, sebaceous gland carcinoma, 
or similar primary eyelid malignancy. 
Our case is unusual in that it was clinical- 
ly confused with a primary eyelid malig- 
nant neoplasm. 


CASE REPORT 

In June 1972, a 46-year-old woman found a 2-em 
mass in the right breast at about the 12 o'clock 
position. Her family history was noncontributory 
for breast cancer. 

She had a right radical mastectomy one week later, 
and axillary lymph nodes were positive for breast 
carcinoma. Postoperative radiation therapy was giv- 
en, and she was observed until October 1975, when 
she began having severe pelvic and back pain. X-ray 
films showed multiple osteoblastic metastases in the 
bony pelvis and collapse of the tenth thoracic ver- 
tebral body. Bone scan was positive in these areas. 
In December 1975, she underwent bilateral salpin- 
goophorectomy, and in February 1976, she received 
3.000 rads of radiation therapy to the lower thoracic 
spine. 
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She had some temporary regression of pain, but 
by September 1977, the bone disease and pain had 
progressed. She was then referred here for further 
examination and treatment. In the course of her 
examination, she was referred to the Ophthalmology 
Clinic because of a right lower eyelid lesion. 

A module had been present on her right lower 
eyelid for about one year. Her primary ophthalmolo- 
gist had told her it was a "blocked duct." The lesion 
had started as a small "stve-like" eruption. It was 
painless and occasionally would swell slightly and 
have a small amount of drainage. It gradually in- 
creased in size over the vear. 

On examination, there was a firm, discrete, nodu- 
lar lesion on the medial portion of the right lower 
eyelid, measuring 10 x 7 mm. It involved the full 
thickness of the eyelid including the margin and 
inferior punctum (Fig. 1). No ulceration or signs of 
inflammation were present, and cilia were absent 
over the lesion. 

The remainder of her ophthalmic examination 
was normal. There were no signs of choroidal or 
orbital metastases. The clinical diagnosis of her 
eyelid lesion was probable basal cell carcinoma or 
sebaceous gland carcinoma with metastatic disease. 

Incisional biopsy was performed through a skin 
approach and submitted for analysis. A few davs 
later, the patient died suddenly. Autopsy confined to 
the brain revealed the immediate cause of death to 
be massive subarachnoid and intraventricular hem- 
orrhage secondary to a ruptured berry aneurysm. 

The eyelid biopsy revealed breast carcinoma me- 
tastatic to dermis (Fig. 2). Additional tissue obtained 
post mortem from a conjunctival approach con- 
firmed the full thickness extent of the lesion (Fig. 3). 


DISCUSSION 


Carcinoma of the breast is the most 
common malignant neoplasm in women 
and outnumbers all other malignant neo- 
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Fig. 1 (Graham, Young, and Luna). Nodular le- 
sion at medial aspect of right lower eyelid, involving 
margin and inferior punctum. 
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Fig. 2 (Graham, Young, and Luna). Skin of eyelid 
demonstrating metastatic breast carcinoma in der- 
mis. Cells arranged in ductal structures and solid 
nests (hematoxylin and eosin, x 150). 


plasms in both sexes. Of newborn girls, 
6.9% or one in 14 will develop breast 
cancer in their lifetime. The annual death 
rate from breast cancer is over 20 per 
100,000 women.$ The magnitude of the 
problem was demonstrated by Bloch and 
Gartner? who found one third of patients 
with systemic breast carcinoma to have 
metastases to the eye or orbit. Therefore, 
any time an unusual lesion is found in a 
woman, metastasis from carcinoma of the 
breast should often be included in the 
differential diagnosis. 

Lever? described four types of cutane- 
ous metastases from breast cancer. These 
include inflammatory, telangiectatic, nod- 
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Fig. 3 (Graham, Young, and Luna). Conjunctival 
side of evelid depicting metastatic mammary carci- 
noma. Note cells with vacuolated cytoplasm. ar- 
ranged in columns (hematoxylin and eosin, x 150). 
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ular, and en cuirasse. In the inflamma- 
torv form, the skin stimulates erysipe- 
las with ervthema and diffuse edema. The 
skin shows purple papules and pseudove- 
sicles in the telangiectatic form. These 
two tvpes of metastasis are usually seen if 
the progression of disease is occurring 
rapidly. The nodular form usually takes 
place when the disease is spreading slow- 
lv. Carcinoma en cuirasse refers to chest 
wall involvement by carcinoma of the 
breast. 

Because primary skin tumors occur 
along the lines of adnexal structures, they 
may thus be differentiated from metastat- 
ic tumors, which are frequently subcuta- 
neous with normal overlying epithelium. 

Our case is unusual because the pa- 
tient's evelid lesion proved to be meta- 
static carcinoma and the metastatic lesion 
involved full thickness of the evelid and 
was fixed to the overlving epithelium. 
The appearance of the lesion as a nonmo- 
bile, painless nodule at the eyelid margin 
and the course of its development created 
clinical confusion with a primary eyelid 
malignancy. 


SUMMARY 


A 46-vear-old woman developed a pain- 
less nodular lesion of her right lower 
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evelid four vears after having a right 
radical mastectomy for breast carcinoma. 
The lesion slowly increased in size over 
one year to involve full thickness eyelid 
tissue that included the margin and infe- 
rior punctum and was associated "with 
localized loss of cilia. The clinical ap- 
pearance of the lesion and its course of 
development suggested a primary evelid 
neoplasm. Incisional biopsy revealed 
metastatic mammarv carcinoma. 
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Wearing contact lenses may induce al- 
terations of the upper palpebral tarsal 
conjunctival epithelium that are unrecog- 
nizable with biomicroscopy and ocular 
staining. This possibility is important in 
view of the report that giant papillary 
conjunctivitis associated with the wear- 
ing of hard or soft contact lenses of all 
types results in dramatic changes in the 
surface of the upper tarsal conjunctival 
epithelium.! We question whether or not 
the epithelial surface changes associated 
with giant papillary conjunctivitis result 
from mechanical rubbing of the contact 
lens on the upper tarsal conjunctiva or 
whether these changes are secondary to 
the disease process, or a combination of 
both factors. In an attempt to answer this 
question, we studied long-term, asympto- 
matic contact lens wearers. The criteria 
for subject selection included the follow- 
ing: subjects had no anterior ocular ab- 
normalities and had upper tarsal conjunc- 
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without hyperemia, excessive follicular 
formation, or giant papillae formation 
even when examined with the highest 
biomicroscopic magnification. 

The purpose of our investigation was 
(1) to study the epithelial surface of the 
upper tarsal conjunctiva in asymptomatic 
hard and soft contact lens wearers, and (2) 
to compare this epithelial surface to that 
of normal subjects? who had never worn 
contact lenses and to the epithelial chang- 
es in persons with contact lens-associated 
giant papillary conjunctivitis.? 


SUBJECTS AND METHODS 


We studied specimens of the upper 
palpebral tarsal conjunctiva from 11 
asymptomatic contact lens wearers who 
had what appeared to be normal and 
particularly. quiescent conjunctival sur- 
faces (Fig. 1 and Table). Five wore hard 
contact lenses and six wore soft lenses 
made by various manufacturers. Two 
groups of previously described subjects 
were used for comparison: the first com- 
prised 11 subjects? with no symptoms and 
normal conjunctivae, who had never 
worn contact lenses; the second consisted 
of 11 subjects? with contact lens-asso- 
ciated giant papillary conjunctivitis. 

After local anesthesia (Table), biopsy 
specimens (approximately 2 x 2 mm) were 
shaved off the midcentral upper tarsal 
conjunctiva with a razor blade knife by 
cutting tangentially to the tarsal plate. No 
forceps were used, and the surface of the 
specimen was not touched, Biopsy speci- 
mens were slid onto the blade edge dur- 
ing cutting and from the blade edge onto 
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Fig. 1 (Greiner and associates). Top, Normal conjunctiva in non-lens wearer (bar gauge=10 p; x 4,300). 
Inset, Clinical photograph of normal upper tarsal conjunctiva in non-lens wearer. Bottom, Conjunctival 
surface in asymptomatic lens wearer (bar gauge=10 p; X4,030). Inset, Clinical photograph of normal- 


appearing, asymptomatic lens wearer. 
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TABLE 
SUBJECTS FOR BIOPSY OF UPPER TARSAL CONJUNCTIVA 
Subject Age Anesthesia Contact Lens Years 
No. (yrs) Administered” Tvpef Worn} 
* Asymptomatic Contact Lens Wearers 
l 27 Nerve block SCL 5 
2 30 Nerve block HCL 6 
3 62 Nerve block HCL 15 
4 28 Nerve block HCL 12 
5 32 Nerve block HCL 14 
6 23 Nerve block SCL ji 
T 29 Nerve block SCL 2.5 
and proparacaine 
8 39 Proparacaine SCL 3 
9 30 Proparacaine SCL 3 
10 29 Nerve block SCL 5.5 
1] 42 Proparacaine HCL 8.5 





*Van Lint nerve block with 2% xylocaine. 
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tSCL indicates soft contact lens; HCL, hard contact lens. 
i Years worn equals total contact lens experience including previous hard contact lens wearin g experience. 


a supporting piece of cardboard and 
mounted flat. Mounting the specimen on 
the cardboard prevented the tissue from 
folding. 

Biopsy specimens were immediately 
immersed in 3% glutaraldehyde solution 
in 0.15M sodium cacodylate buffer, pH 
7.2, at room temperature for three to four 
hours. The specimens were rinsed in 
buffer three times and refrigerated over- 
night. They were then dehydrated in 
graded ethyl alcohols, treated with a tran- 
sitional fluid (Freon 113), and dried in a 
critical point drying apparatus using 
Freon 13 as a critical point transitional 
fluid. Specimens were mounted with sil- 
ver conducting paint on aluminum stubs 
and coated with thin layers of carbon and 
gold-palladium in a sputter coater. Tissue 
was examined with a scanning electron 
microscope operated at 20 kV. 


RESULTS 
Although the clinical biomicroscopic 


appearance of the upper palpebral tarsal 
conjunctiva in asymptomatic contact lens 


wearers was identical to that of normal 
subjects (Fig. 1), examination by scan- 
ning electron microscopy revealed dis- 
tinct anatomical differences. Regions of 
anatomically altered epithelial cell sur- 
faces were interspersed among regions of 
normal cells in the asymptomatic lens 
wearers (Fig. 2). The altered cell surfaces 
had reduced cell diameters (4 to 6 y) 
and showed centrallv clumped microvilli 
(Fig. 3). Microvillar patterns ranged from 
anatomically normal microvilli (Figs. 3 
and 4) to severely centralized microvilli 
(Figs. 5-8). Centralization of microvilli 
resulted in leaving the plasma membrane 
devoid of microvilli around the cell pe- 
riphery and adjacent to the microvillar 
borders. Several tufted structures that con- 
sisted of small groups of microvilli were 
present in some cells (Fig. 4). Microvillar 
strands often extended from the cell bor- 
ders to centralized microvilli (Figs. 6 
and 7). Mucus was present both in 
ropelike strands and in particulate forms 
(Fig. 6). Mucus strands were often as- 
sociated with the centralized microvilli 
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Fig. 2 (Greiner and associates). Micrograph of upper tarsal conjunctiva showing a range of cell surface 
changes, from areas of normal cells (white arrows) to highly abnormal cell surfaces (black-on-white arrows). 
Note mucus material (lower right corner) and crypts of Henle (black triangles) (bar gauge=30 u; x860). 


(Figs. 7 and 8), which in some cells appear- 
ed to be covered by mucoidlike structures 
(Fig. 8). Unlike the mucus caps described 
as a preparation artifact in a previous 
study,? these coverings appeared to beinti- 
mately associated with the microvilli. 
Although numerous altered cells were 
present in all asymptomatic lens wearers, 
the number of altered cells varied signifi- 
cantly in each specimen. No statistical 


analvsis was conducted to determine the 
number of altered epithelial cells. How- 
ever, we estimated that cell changes occu- 
pied 25 to 7596 of the total specimen area. 


DISCUSSION 
The most dramatic change in the sur- 
face anatomy of the upper tarsal conjunc- 
tiva among asymptomatic contact lens 
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Fig. 3 (Greiner and associates). Conjunctival cell surface showing normal-appearing cells (1), mild 


centralization of microvilli away from cell borders (: 


mucus (bar gauge=10 u; x 2,320), 


wearers was the centralization of micro- 
villi and the reduction of cell surface area. 
This combined phenomenon, which may 
indicate an adaptive mechanism of the 
cells in response to the contact lenses, 
seems to progress from a mild tendency of 
the microvilli to centralize, accompanied 
by a slight reduction in cell size, to an 
extreme centralization and a dramatic re- 
duction in size (Figs. 5-8). 


), and extreme centralization of microvilli (3), Note 


Cells with highly centralized microvilli 
were often covered by what appeared to 
be mucus, which may have been extruded 
from the cell onto the cell surface. These 
same changes were occasionally found in 
normal subjects. Takakusaki4 showed that 
in normal conjunctiva, non-goblet cell 
epithelial cells can perform a secretory 
function. Perhaps the centralized micro- 
villar form with associated mucus, in nor- 


— 





Fig. 4 (Greiner and associates). Top, Conjunctival surface and small intercellular crypt opening (arrow) 
with central, white particulate substance. Subtle tufted microvillar structures are present in some cells 
(arrowheads) (bar gauge=10 py; x4,710). Bottom, Conjunctiva showing normal epithelial cells with 
densely packed microvilli (left center), mild centralization of microvilli (black-on-white arrow), more 
extreme centralization (white arrows), and a cell with tufted microvillar structures (arrowheads) (bar 
gauge- 10 u; x6,290). 
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Fig. 5 (Greiner and associates). Conjunctiva with various degrees of centralization of microvilli: mild (1), 
moderate (2), extreme (3). Note mucus debris (arrow) and bared plasma membrane at cell periphery (bar 


gauge=10 p; x4,960). 


mals and contact lens wearers, represents 
induction of a secretorv process, and not 
trauma alone. 

The upper tarsal conjunctival surface 
in asymptomatic contact lens wearers dif- 
fered from that seen both in normal sub- 
jects? and in subjects with contact lens- 
associated giant papillarv conjunctivitis.? 
However, the epithelial surface character- 
istics of the asymptomatic lens wearers 


bore certain similarities to both: (1) Nor- 
mal epithelial cells were present in tissue 
from all groups, although these cells were 
scarce in subjects with giant papillary 
conjunctivitis. (2) Cells containing sever- 
al tufted microvillar structures were seen 
in all groups, although members of both 
the asymptomatic and the normal group 
had few cells of this type, in contrast to 
the large number found in subjects with 
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Fig. 6 (Greiner and associates). Epithelial cells with extremely centralized microvillar structures, some 
with peripheral plasma membrane that appears to be devoid of microvilli (arrows). Particulate and strand 
mucus is seen centrally (bar gauge=10 p; * 3,390). Inset, High-power photomicrograph of centralized tuft 
of altered microvilli (bar gauge=1 u; x 10,000). 


giant papillary conjunctivitis. (3) Small 
surface openings were seen in tissue from 
all three groups. They were uniform in 
normal subjects,? uniform to slightly ir- 
regular in the asymptomatic group, and 
highly irregular in subjects with giant 


papillary conjunctivitis.? (4) Crypts of 
Henle were seen both in asymptomatic 


and normal groups,? but not in subjects 
with giant papillary conjunctivitis.? (5) 


Centralized microvilli seen com- 
monly in the asymptomatic group, where- 
as this configuration 
quently in normals. 
Conjunctival epithelial cells in sub- 
jects with giant papillary conjunctivitis 
showed vast changes and distortion,’ 
whereas similarly distorted cells were sel- 
dom seen in asymptomatic contact lens 
Such cellular morphologv in 


were 


appeared infre- 


wearers. 
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Fig. 7 (Greiner and associates). High-power photomicrograph of conjunctiva. Note coverings (black 
arrow) on centralized microvilli (white arrow). Mucus strands extend from one cell's microvilli to another 
(bar gauge=2 u; x12,220). 





Fig. 8 (Greiner and associates). Top, Extremely centralized microvilli with covering of mucuslike material 
(arrows) (bar gauge=2 m; 11,580). Bottom, High magnification of mucuslike covering over microvilli 
(arrows) (bar gauge=2 m; x 22,000). 
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giant papillary conjunctivitis may arise 
secondarily to stretching and elongation 
of cells and enormous growth of the tis- 
sue. 

The trauma associated with contact 
lens wearing might induce either the epi- 
thelial changes characteristic of giant 
papillary conjunctivitis or, perhaps, some 
other epithelial alteration. If our investi- 
gation revealed that the conjunctiva was 
normal, that is, the same as that found in 
our group of normal subjects, then trauma 
could be excluded as a contributing factor 
to changes seen in contact lens-associated 
giant papillary conjunctivitis. All asymp- 
tomatic contact lens wearers studied 
showed surface changes in the biopsy 
specimens, which established that they 
did not have normal conjunctivae. Fur- 
thermore, all specimens revealed cells 
with alterations that were similar enough 
to assure us that these changes were typi- 
cal, at least for these 11 subjects. 

The number of altered cells in the biop- 
sy specimens of the hard and soft asymp- 
tomatic contact lens wearers did not dif- 
fer distinctly. However, the rigid and 
potentially more traumatic hard lens ma- 
terial might be responsible for a greater 
number of altered cells in hard, as com- 
pared to soft lens wearers, but no statisti- 
cal analysis was done. Therefore, we were 
unable to rule out the role of trauma in 
inducing surface changes in giant papil- 
lary conjunctivitis, and must consider that 
the conjunctival changes in asymptomatic 
contact lens wearers might either result 
from trauma or the influence of early 
alterations in cellular mechanisms. 

Because all 11 specimens from asymp- 
tomatic contact lens subjects were found 
to have altered conjunctival surfaces and 
all of them were both asymptomatic and 
without biomicroscopically visible ocular 
or upper tarsal conjunctival changes, con- 
siderable alterations of surface anatomy 
may occur without changes of function or 
induction of symptoms. 
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SUMMARY 


Biopsy specimens of the upper tarsal 
conjunctiva from 11 asymptomatic, bio- 
microscopically normal contact lens 
wearers (five hard and six soft) were stud- 
ied by scanning electron microscopy. The 
conjunctiva in lens wearers showed areas 
of normal epithelial cell surfaces inter- 
spersed among areas of altered cells. The 
altered cell surfaces were characterized 
by centralized clumped microvilli and 
baring of that portion of the plasma mem- 
brane around the cell periphery. The de- 
gree of centralization of microvilli varied 
widely, from a mild tendency to central- 
ize accompanied by slight reduction in 
cell diameter, to an extreme centralization 
and dramatic diameter reduction. In some 
cells, the centralized microvillar structure 
had a unique mucuslike covering. 

Numerous altered cells were present in 
all 11 specimens from asymptomatic con- 
tact lens wearers. The number of these 
cells found by conjunctival biopsy of the 
hard contact lens wearers and the number 
in the soft contact lens wearers apparently 
did not differ. 

The upper tarsal conjunctiva in these 
asymptomatic contact lens wearers has an 
altered epithelial surface, different from 
that observed in normal subjects without 
contact lens-wearing experience and from 
subjects with contact lens-associated 
giant papillary conjunctivitis. 
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AN UNUSUAL CASE OF OPHTHALMOPLEGIC MIGRAINE 


MARC P. CRUCIGER, M.D., AND MALCOLM L. MAzow, M.D. 


Houston, 


Although migraine is a common clini- 
cal entity in ophthalmologic and neuro- 
logic practice, ophthalmoplegic migraine 
(recurrent oculomotor palsy without de- 
monstrable organic etiology) is rare. Since 
the first description in 1890, approximate- 
ly 200 cases have been reported. Accord- 
ing to Walsh and O'Doherty! most of 
these early cases should be excluded be- 
cause the third nerve palsy was actually 
caused by aneurysm, infection, or tumor. 
With modern neuroradiologic techniques 
readily available, the reports of "ophthal- 
moplegic migraine" have markedly di- 
minished as underlying structural pathol- 
ogy is found. 

We present herein a case of ophthalmo- 
plegic migraine in a 33-year-old man, 
which demonstrates some unusual fea- 
tures in duration and frequency of at- 
tacks. 


CASE REPORT 


A 33-vear-old man was admitted on Aug. 4, 1976, 
to the emergency room of our hospital complaining 
of headache and diplopia. The headache had an 
abrupt onset, was throbbing, and was located in the 
frontal area. without predilection for either side of 
the head. The patient complained of nausea and 
lightheadedness. As a child he had had headaches 
without visual aura or diplopia. His mother was 
migrainous. The patient had peptic ulcer disease 
and hemorrhoids. He denied smoking, drinking, or 
drug abuse. 

Physical examination on admission revealed that 
he was an alert 33-year-old man with normal vital 
signs. His neurologic examination was normal ex- 
cept for a complete (intemal and external) right 
oculomotor palsy. 

To rule out an internal carotid-posterior commu- 
nicating aneurysm, emergency cerebral angiography 
was performed. No abnormality was found. 


From the University of Texas Medical School at 
Houston, Houston, Texas. 

Reprint requests to Malcolm L. Mazow, M.D., 
1121 Hermann Professional Bldg. Houston, TX 
11030. 
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Within one hour, the patient's symptoms of diplo- 
pia and headache were gone. Neurologic examina- 
tion revealed a full recovery of the paretic oculomo- 
tor nerve except for a sluggish direct pupillary 
response and a residual anisocoria of 2 mm (right 
pupil larger than left). Further laboratory tests dur- 
ing the patient's hospitalization included an 
electroencephalogram, brain scan, sedimentation 
rate, complete blood cell count, and blood chemis- 
tries, all of which were normal. The patient was 
discharged without medication and was closely ob- 
served by the Neurology and Ophthalmology Ser- 
vices. 

During the next 1'/» years after discharge, the 
patient reported numerous episodes of headache 
and diplopia lasting one hour or less. These "at- 
tacks" occurred. weekly and did not last for more 
than one hour. All symptoms and signs cleared 
except for a sluggish right pupillary response to 
direct light and a residual anisocoria. No third nerve 
misdirection was noted. One of us (M.P.C.) was able 
to observe one such attack and timed its duration at 
46 minutes. The patient is shown during the episode 
of ophthalmoplegia (Fig. 1) and 45 minutes later 
(Fig. 2). During the attacks the patient exhibited no 
seizure-like activity. 

The patient has been treated at appropriate dosage 
levels with up to 40 mg of propranolol HCl four 
times a day, 2 mg of ergotamine tartrate sublin- 
gually, and 4 to 8 mg per day of methysergide 
maleate for three weeks. None of these resulted in a 
cessation of frequency or duration of the attacks. 
The patient is still under close observation. 


DISCUSSION 


In 1890, Charcot? defined the syndrome 
of ophthalmoplegic migraine as “mi- 
graine associated with a third or other 
ocular palsy, which is transient at first but 
later may become permanent." For a case 
of ophthalmoplegic migraine to be diag- 
nosed, other causes of headache with ocu- 
lomotor palsy must be excluded. The ad- 
vent of neuroradiologic procedures in 
1930 underscored the rarity of ophthal- 
moplegic migraine as evidenced by the 
relative dearth of case reports from 1940 
to the present (approximately 50 cases). 
The rarity of this clinical entity is em- 
phasized by Friedman, Harter, and 
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Fig. 1 (Cruciger and Mazow). Oculomotor palsy during headache. 


Berritt,? who, in reviewing 5,000 cases of 
migraine seen at the Montefiore Hospital 
from 1932 to 1962, could only identify 
eight cases of ophthalmoplegic migraine. 

From reports by Friedman, Harter, and 
Berritt,? Pearce,* Alpers,? Walsh,! Lincoft 
and Cogan, Anderson,’ and others®" 1118 
(Table), we have attempted to clarify this 
unusual syndrome and make some gener- 
alizations about it. The ophthalmoplegic 
migraine syndrome usually occurs first in 
childhood or young adulthood, although 
it can happen at any age and occurs as 
frequently in males as in females.!4 The 
headache is usually ipsilateral to the pa- 
retic nerve and generally precedes the 
paresis by several hours or days. Few 
studies report that the oculomotor palsy 
occurs concurrently with the headache; 
rather, it usually occurs immediately after 


the pain subsides. Internal and external 
paresis of the oculomotor nerve is com- 
mon. The paresis usually lasts days to 
weeks and recovery is gradual and some- 
times incomplete. Therapy has been un- 
rewarding.?!215 

The rarity of ophthalmoplegic migraine 
in itself merits study, and our case pre- 
sents some additional unusual features. 
First, the patient’s attacks of headache 
and ophthalmoplegia began and ended 
concurrently. Second, and even more un- 
usual, his attacks were short, 45 minutes, 
and constant in duration. At no time did 
the patient report headache and diplopia 
lasting more than one hour. Finally, his 
attacks occurred weekly. No previous re- 
port has revealed a case of ophthalmople- 
gic migraine attacks occurring with such 
brevity and regularity. 
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Fig. 2 (Cruciger and Mazow). Normal motility 45 minutes after onset of headache. 


SUMMARY 


A 33-year-old man complaining of 
headache and diplopia lasting one hour or 
less and occurring weekly was found to 
have ophthalmoplegic migraine. He was 
treated unsuccessfully with propranolol 
HCl, ergotamine tartrate, and methyser- 
gide maleate. 
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EVALUATION OF DEXAMETHASONE ACETATE AS A TOPICAL 
OPHTHALMIC FORMULATION 


HOWARD M. LEIBOWITZ, M.D., AND ALLAN KUPFERMAN, PH.D. 


Boston, Massachusetts 


AND 


ROBERT H. STEWART, M.D., AND RICHARD L. KIMBROUGH, M.D. 


Houston, Texas 


Alteration of the derivative of a cortico- 
steroid base alters its pharmacologic be- 
havior when the compound is adminis- 
tered topically to the eye.! Experimental 
studies of commercially available oph- 
thalmic prednisolone preparations dem- 
onstrated the superiority of the acetate der- 
ivative as an anti-inflammatory agent.?? 
Ophthalmic dexamethasone preparations 
also are widely used. Although this cor- 
ticosteroid base is commercially avail- 
able as a free alcohol and as a phosphate 
derivative, it is not available as an acetate 
derivative for topical ophthalmic use. The 
superiority of this derivative of predniso- 
lone prompted us to investigate a compa- 
rable formulation of dexamethasone. 


MATERIAL AND METHODS 


We performed all studies on both sexes 
of New Zealand albino rabbits weighing 
between 1.5 and 2.0 kg. The animals were 
not anesthetized during the administra- 
tion of the drug. For the bioavailability 
studies, we used a corticosteroid prepara- 
tion of micronized 0.196 suspension of 
tritiated dexamethasone acetate. The cor- 
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ticosteroid was general-labeled and had 
a specific activity of 22.68 wCi/mg. For 
the animal studies of therapeutic efficacy 
and the human studies of corticosteroid- 
induced intraocular pressure increase, 
we used an identical, nonradioactive 
labeled 0.196 suspension of dexameth- 
asone acetate. 

The techniques for measuring the a- 
mount of corticosteroid entering the cor- 
nea and aqueous humor have been de- 
scribed in detail?^ Briefly, the animals 
were divided into three groups as follows: 
(1) intact corneal epithelium, no ocular 
inflammation; (2) corneal epithelium re- 
moved, no ocular inflammation; and (3) 
intact corneal epithelium, intraocular in- 
flammation. A standard 0.05-ml drop of 
the radioactive-labeled dexamethasone 
acetate was placed on the center of the 
corneal surface of both eves. The eyelids 
were blinked manually three times and 
closed with masking tape. An overdose of 
intravenously administered pentobarbital 
sodium at fixed times after corticosteroid 
administration killed the animals. Aque- 
ous humor samples were aspirated from 
the anterior chamber with a 25-gauge 
needle attached to a tuberculin syringe. A 
standard 8-mm central corneal sample 
was obtained for analysis by trephination. 
The corneal and aqueous humor samples 
were solubilized, and corticosteroid lev- 
els in the samples were determined bv 
scintillation counting techniques. 

The ability of 0.1% dexamethasone ace- 
tate to suppress inflammation in the cor- 
nea also was measured as described pre- 
viously.25 Corneal inflammation was 
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produced by the injection of clove oil 
directly into the corneal stroma. Histolog- 
ically, the reaction is characterized by 
polymorphonuclear leukocytic infiltra- 
tion, of the stroma. Before the induction of 
the keratitis, the polymorphonuclear leu- 
kocytes were systemically radioactive la- 
beled by the intravenous administration 
of tritiated thymidine. Twenty-four hours 
after the induction of corneal inflamma- 
tion, therapy was initiated. The regimen 
consisted of a standard drop (0.05 ml) of 
drug administered hourly for a total of six 
doses, and then, 18 hours later, one drop 
was administered hourly for an additional 
total of seven doses. Standardized corneal 
samples obtained by trephination were 
then solubilized and their level of radio- 
activity was measured by scintillation 
counting techniques. The decrease in cor- 
neal radioactivity, which is proportional 
to the decrease in labeled polymorphonu- 
clear leukocytes, provides an objective 
determination of corticosteroid  anti- 
inflammatory effectiveness.. 

Eight individuals who had previously 
been treated with dexamethasone sodium 
phosphate 0.1% and who were known to 
be corticosteroid responders volunteered 
as subjects for the evaluation of dexame- 
thasone acetate. On a regimen of one drop 
of dexamethasone sodium phosphate four 
times daily, each of the subjects had an 
intraocular pressure increase of more than 
10 mm Hg in the treated eye only. At least 
two months without corticosteroid ad- 
ministration elapsed before the subjects 
were given dexamethasone acetate. The 
intraocular pressure returned to normal 
levels during this interval in each in- 
stance. 

The subjects instilled one drop of the 
0.1% dexamethasone acetate suspension 
into one eye only four times a day. We 
measured their intraocular pressure by 
applanation tonometry at weekly inter- 
vals for six weeks. Whenever the intraoc- 
ular pressure in the treated eye increased 
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more than 10 mm Hg above the baseline 
value, the subject was removed from the 
study and the dexamethasone acetate 
drops were discontinued. Following dis- 
continuation of the corticosteroid, intra- 
ocular pressure returned to normal in all 
cases. 


RESULTS 


In each of the three groups of experi- 
mental animals studied, peak corticoste- 
roid levels in the cornea were achieved 
within the first five minutes after the drug 
was applied and remained stationary for 
the subsequent hour (Table 1). By the 
second hour after drug administration, 
however, corticosteroid levels in the cor- 
nea were significantly less (P<.05). The 
pattern in the aqueous humor was consid- 
erably different. In each of the three 
groups of experimental animals, aqueous 
humor corticosteroid levels rose progres- 
sively, reaching a peak 60 minutes after 
instillation of dexamethasone acetate sus- 
pension and decreasing significantly 
(P<.05) in the subsequent hour. 

Calculation of the area under the drug 
concentration vs time curve for both cor- 
nea and aqueous humor, a measure of the 
drug’s bioavailability in each location, 
produced data that paralleled our obser- 
vations on peak corticosteroid levels. The 
total quantity of dexamethasone acetate 
present in the cornea and aqueous humor 
did not differ significantly (P>.05) in the 
three experimental situations we investi- 
gated (Table 2). 

Topically applied dexamethasone ace- 
tate effectively suppressed an experimen- 
tal inflammatory keratitis. Treatment with 
this agent produced a 54.6% mean de- 
crease in the numbers of labeled poly- 
morphonuclear leukocytes invading the 
cornea with an intact epithelium and a 
59.9% reduction in these inflammatory 
cells when the epithelium was absent 
(Table 3). 

The intraocular pressure of six of the 
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TABLE 1 
CONCENTRATION OF DEXAMETHASONE ACETATE IN CORNEA AND AQUEOUS HUMOR* 


Time after Drug 


Administration 
(min) Group 11 
5 1.75 (+ 0.19) 
15 1.40 (+ 0.17) 
30 1.51 (+ 0.28) 
60 1.05 (+ 0.11) 
120 0.67 (+ 2.09) 
5 0.034 (+ .003) 
15 0.042 (+ .007) 
30 0.097 (+ .012) 
60 0.136 (+ .038) 
120 0.081 (+ .021) 


Group 21 Groupe3$ 
CORNEA 
0.99 (+ 0.16) 0.98 (+ 0.15) 
1.08 (x 2.19) 1.00 (+ 0.19) 
0.91 (+ 0.17) 0.96 (+ ).20) 
0.87 (+ ).19) 0.71 (€ ).14) 
0.41 (+ 2.06) 0.23 (+ 0.08) 


AQUEOUS HUMOR 


0.031 (+ .002) 
0.036 (+ .006) 
0.079 (+ .010) 
0.111 (+ .024) 
0.061 (+ .020) 


0.030 (+ .001) 
0.032 (+ .008) 
0.065 (+ .011) 
0.099 (+ .020) 
0.060 (+ .031) 


*Following topical administration of 0.05 ml of 0.1% tritiated dexamethasone acetate (specific activity 22.68 
wCi/mg). Table entries are the arithmetic mean + the standard error of the mean of data derived from the 


study of six eyes (three animals). 
tEpithelium intact, uninflamed eye. 
{Epithelium removed, uninflamed eye. 
§Epithelium intact, inflamed eye. 


eight subjects studied increased 10 mm 
Hg or more during the six weeks of treat- 
ment with dexamethasone acetate. The 
intraocular pressure of the remaining two 
subjects increased by 9 mm Hg. Direct 
comparison of this effect with that mea- 
sured after instillation of dexamethasone 
sodium phosphate in the same subjects 
failed to demonstrate any difference in 


TABLE 2 


TOTAL CONCENTRATION WITH TIME OF CORTICO- 
STEROID IN THE RABBIT CORNEA AND: AQUEOUS 
HUMOR FOLLOWING TOPICAL ADMINISTRATION 
OF 0.05 ML OF 0.1% TRITIATED 
DEXAMETHASONE ACETATE 


Cornea Aqueous Humor 


Group (ug-min/g) (ug-min/ml) 
]—Epithelium intact, 
uninflamed eye 175 14 
2—Epithelium removed, 
uninflamed eye 118 12 
3—Epithelium intact, 
inflamed eye dl 10 


the degree of intraocular pressure in- 
crease (Table 4). 


DISCUSSION 


The present experiments confirm our 
previous observations that a change in the 
derivative of a corticosteroid base alters 
its pharmacological behavior in the eye.'® 
In previous studies of dexamethasone 
sodium phosphate? and of dexametha- 
sone alcohol,’ we found that the quantity 
of drug that gains access to the cornea and 
aqueous humor varies greatly, depending 
on whether the corneal epithelium is in- 
tact or absent and on whether or not the 
eye is inflamed. However, these factors 
do not appear to have a major effect on 
the ocular bioavailability of topically in- 
stilled dexamethasone acetate. Theamount 
of dexamethasone acetate that could be 
measured in the cornea and aqueous 
humor was essentially the same regard- 
less of the status of the corneal epithelium 
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TABLE 3 


MEAN DECREASE IN CORNEAL INFLAMMATORY ACTIVITY FOLLOWING TOPICAL ADMINISTRATION 
OF 0.1% DEXAMETHASONE ACETATE* 


Treatment 


0.05 ml once an hour, six times a day 
24 hours after induction 
of inflammation, then 

lapse of 18 hours, then 

0.05 ml once an hour, seven times a day 


Epithelium Intact 


54.6 (+ 8.0) 


Epithelium Removed 


59.9 (+ 6.9) 


*Table entries are the arithmetic mean + the standard error of data derived from the study of 12 eyes (six 
rabbits). Values are expressed as the percentage difference from the mean of 12 untreated control eyes (six 


rabbits). 


or the presence or absence of intraocular 
inflammation. Moreover, the total quanti- 
ty of drug measured in the cornea and 
aqueous humor, under each of the experi- 
mental conditions studied, was signifi- 
cantly less when dexamethasone acetate. 
0.1% was applied to the eye than when 
either dexamethasone alcohol 0.1% or 
dexamethasone sodium phosphate 0.1% 
was administered (Table 5). 

Similarly, the ability of each of these 
dexamethasone derivatives to suppress 


inflammation in the cornea is substantial- 
ly different.? In contrast to the bioavaila- 
bility values, dexamethasone acetate is 
the most effective therapeutic agent of the 
three derivatives studied. Taken together, 
the bioavailability and efficacy data indi- 
cate that dexamethasone acetate is not 
only the most effective of the three dexa- 
methasone products, but also the most 
potent. That is, a unit amount of dexame- 
thasone acetate in the cornea produced a 
greater anti-inflammatory effect than a 


TABLE 4 


INTRAOCULAR PRESSURE RESPONSE TO TOPICAL APPLICATION OF DEXAMETHASONE DERIVATIVES IN 
KNOWN CORTICOSTEROID RESPONDERS 


Dexamethasone Acetate 


Dexamethasone Phosphate 


Treat- Base- Maximum Base- Maximum 
Patient ment line Increase No. of Days line Increase No. of Days 
No. Be Sex Race Eye (mm Hg) (mm Hg) Treated (nm Hg) (mm Hg) Treated 
(yrs 
l 68 M W LE. 18 +13 49 18 +13 49 
9 98 F W R.E. 21 +12 21 22 +11 21 
3 67 F W LE. 91 +19 2] 2] +17 20 
4 67 F B RE. 18 +17 14 23 +14 42 
5 50 M B R.E. oT +26 34 26 +14 30 
6 49 M B LE. 16 +9 49 18 +11 42, 
T 54 F W RE. 26 +9 49 29 +29, 56 
8 58 M W LE. 15 +10 21 20 +20 38 


*20.250 + *14.375 + 
4.3 5.950 


*Mean (x S.D.). 


*2].250 + *15.250 + 


2.659 4.062 
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TABLE 5 


TOTAL CONCENTRATION WITH TIME OF CORTICOSTEROID IN THE RABBIT CORNEA 
AND AQUEOUS HUMOR FOLLOWING TOPICAL ADMINISTRATION 
OF VARIOUS DEXAMETHASONE DERIVATIVES 





Dexamethasone 
Acetate 0.1% 


Dexamethason£ 
Sodium Phosphate 0.1% 


Dexamethasone 


Alcohol 0.196 


CORNEA (wg-min/g) 


Epithelium intact 


uninflamed eye 175 
Epithelium removed 
 uninflamed eye 118 
Epithelium intact 
inflamed eye 111 


452 0 
1,361 4,642 
543 1,068 


AQUEOUS HUMOR (g-min/m]) 


Epithelium intact 


uninflamed eye 14 
Epithelium removed 

uninflamed eye 12 
Epithelium intact 

inflamed eye 10 


comparable amount of dexamethasone al- 
cohol or dexamethasone sodium phos- 
phate (Table 6). 

Both of the commercially available 
ophthalmic dexamethasone derivatives, 
dexamethasone alcohol and dexametha- 
sone sodium phosphate, can cause an 
increase in intraocular pressure in sus- 
ceptible individuals.?7!? Dexamethasone 
acetate shares this undesirable property. 
In two instances (patients No. 4 and No. 
8, Table 4), the pressure increase occurred 
earlier following administration of the 


43 0 
163 657 
35 143 


acetate derivative than it had with the 
phosphate derivative. However, the two 
dexamethasone derivatives caused this 
side effect in essentially the same manner 
and to the same degree. Unfortunately, 
the number of cases available to us for 
study failed to provide a definitive answer. 
regarding the relative proclivity of these 
drugs to increase intraocular pressure in 
susceptible individuals. Additional long- 
er term investigations are needed to settle 
this point conclusively. Nonetheless, our 
initial results suggest that dexamethasone 


TABLE 6 


ANTI-INFLAMMATORY POTENCY IN THE CORNEA OF TOPICALLY ADMINISTERED 
DEXAMETHASONE DERIVATIVES 


Epithelium intact 
Dexamethasone acetate 0.1% 
Dexamethasone alcohol 0.1% 
Dexamethasone sodium phosphate 0.1% 


Epithelium absent 
Dexamethasone acetate 0.1% 
Dexamethasone alcohol 0.1% 
Dexamethasone sodium phosphate 0.1% 


Anti-inflammatory 


Corneal Bioavailability 


Effectiveness (i.g-min/g) 
(%) 
54.6 111 
39.9 543 
18.7 1,068 
59.9 118 
41.8 1,316 
22.4 4,642 
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acetate is superior to the commercially 
available dexamethasone preparations for 
use as a topical ophthalmic anti-inflam- 
matory agent. 


+ 


SUMMARY 


Penetration of an ophthalmic suspen- 
sion of 0.1% dexamethasone acetate into 
the rabbit cornea and aqueous humor was 
unaffected by the status of the corneal 
epithelium or by the presence or absence 
`of intraocular inflammation. However, 
the total quantity of this corticosteroid 
that could be measured in the cornea or 
aqueous humor was significantly less 
than that produced by either dexametha- 
sone alcohol or dexamethasone sodium 
phosphate. Despite this, dexamethasone 
acetate was the most effective of the three 
dexamethasone derivatives in suppress- 
ing inflammation in the cornea, which 
indicates that following topical adminis- 
tration to the eye it is the most potent of 
the dexamethasone derivatives studied. 

This greater therapeutic effect does not 
seem to be accompanied by a greater pro- 
pensity to increase intraocular pressure. 
Comparison of the intraocular pressure- 
increasing effect in known corticoster- 
oid responders of dexamethasone acetate 
with that of dexamethasone sodium phos- 
phate, the least effective of the dexameth- 
asone products studied, demonstrated 
no difference between the two drugs. 
These data support the conclusion that 
dexamethasone acetate is superior to the 
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commercially available dexamethasone 
derivatives for use as a topical ocular 
anti-inflammatory agent. 
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NOTES, CASES AND INSTRUMENTS 


ACUTE POSTERIOR MULTIFOCAL 
PLACOID PIGMENT 
EPITHELIOPATHY 


RICHARD E. HECTOR, M.D. 
San Francisco, California 


Acute posterior multifocal placoid pig- 
ment epitheliopathy was first described 
by Gass! in 1968 as a unique syndrome 
that involved a rapid decrease in visual 
acuity and the appearance of multiple 
flat, yellowish white lesions in the poste- 
rior retina, followed by visual recovery 
in three to five months. The etiology of 
the syndrome has been elusive, although 
various infectious agents have been sus- 
pected. Of the three cases originally re- 
ported by Gass,! two patients had a posi- 
tive tuberculin skin test and the third had 
a family history of tuberculosis. Other 
case reports have noted the onset of visual 
symptoms one to two weeks after an 
influenza-like illness.2-4 One author? im- 
plicated adenovirus 5. We herein report 
the case of a patient who had the typical 
visual and ophthalmoscopic changes as- 
sociated with acute posterior multifocal 
placoid pigment epitheliopathy following 
a mild hypersensitivity reaction to the 
swine flu vaccine. 
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CASE REPORT 


On Nov. 24, 1976, a 21-year-old healthy man was 
inoculated with Victoria A and B and swine attenu- 
ated viruses. During the next 48 hours, he developed 
a low-grade fever, chills, headache, and blurred 
vision. During the next five days, the symptoms 
cleared except for the headache and blurred vision 
in both eyes. The patient was first seen by an 
optometrist who recorded his visual acuity at 6/12 
(20/40) bilaterally, He was referred to an ophthal- 
mologist who noted multiple flat, yellowish white 
lesions in the posterior pole of both eyes. The 
patient was then referred here for consultation and 
fluorescein angiography. Ophthalmoscopic exami- 
nations done at this time confirmed that the positive 
ocular findings were restricted to the retinal pigment 
epithelium of the posterior pole in both eyes. Exam- 
inations of the peripheral retinas, anterior segment, 
and intraocular pressures were unremarkable. Visu- . 
al fields were within normal limits except for a small 
supracentral scotoma in the right eye. Angiographic 
studies done in December 1976 revealed multiple 
transmission defects throughout the posterior pole 
of both eyes, with areas of hypofluorescence fol- 
lowed by late hyperfluorescence, but no leakage. 

Serology for viral antibody titers and cultures of 
cerebral spinal fluid were within normal limits. 
Electroretinograms done late in the examination 
were normal. Routine laboratory tests all showed 
normal values. Tuberculin skin tests were negative. 
Skin tests using the various components of the 
vaccines resulted in immediate and delayed reac- 
tions to the attenuated swine virus. We concluded 
that the patient had experienced a mild hypersensi- 
tivity reaction to the vaccination, which included 
the flu-like symptoms and the retinal pigment epi- 
thelium changes not unlike those described as oc- 
curring with acute posterior multifocal placoid pig- 
ment epitheliopathy. I observed the patient over a 
period of six months, during which his visual acuity 
improved to 6/6 (20/20) bilaterally. Ophthalmoscop- 
ic examinations revealed partial resolution of the 
pale placoid lesions with pigment clumping in and. 
around these lesions. Repeat fluorescein angiograms 
failed to reveal any leakage of retinal vessels or 
choroidal filling abnormalities, but showed scat- 
tered lesions of hypo- and hyperfluorescence corre- 
sponding to the retinal pigment epithelium changes. 


DISCUSSION 


Gass! chose the term "epitheliopathy" 
because the three cases he reported in 
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1968 revealed minimal changes in the 
adjacent choroidal and retinal tissues that 
appeared to be secondary to the cloudy 
swelling of the pigment epithelial cells. 
Singe then, at least 34 cases have been 
reported in this country. The epitheli- 
opathy is usually bilateral and has almost 
equal sex distribution. Patients range in 
age from 8 to 57 years, and approximately 
80% have a final visual acuity of 6/12 
(20/40) or better. Recurrences have been 
reported. 

Retinal pigment epithelium changes 
often have been suspected to be second- 
ary to an infectious agent, or to a patient's 
hypersensitivity to one.? Scuderi, Recup- 
ero, and Valvo? proposed that the epithe- 
liopathy is an early or mild form of a more 
generalized exudative retinitis and they 
reported similar retinal pigment epitheli- 
um lesions with signs of anterior uveitis 
(six cases) and posterior uveitis (two 
cases). Scuderi, Recupero, and Valvo? 
believe that the 13 patients they have seen 
since 1948 with ophthalmoscopic lésions 
similar to those described by Gass! have 
progressed to more severe forms of uveal 
inflammation, retinoschisis, and retinal 
detachment. The occurrence of acute pos- 
terior multifocal placoid pigment epithe- 
liopathy after bilateral serous detach- 
ments has also been reported.? 

Because the epitheliopathy described 
by Gass! has proven to be self-limited 
with a generally good prognosis, no phar- 
macologic therapy is indicated. Approxi- 
mately one third of the reported cases of 
acute posterior multifocal placoid pigment 
epitheliopathy have been treated with 
corticosteroids and failed to show any 
change in the course or the prognosis of 
the disease. Additionally, the use of these 
anti-inflammatory agents has been as- 
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sociated with recurrences of poor vision.? 
Our patient had no signs or symptoms of 
an anterior or posterior uveitis or central 
nervous system inflammation, although 
he was never treated with corticosteroids. 


SUMMARY 


A 21-year-old man developed blurred 
vision and retinal pigment epithelium 
changes similar to those in acute posterior 
multifocal placoid pigment epitheli- 
opathy following vaccination for swine 
flu. The patient's medical examination 
revealed no infectious agents. A hyper- 
sensitivity to the attenuated virus of the 
swine flu vaccine appears to have pro- 
duced his initial flu-like symptoms and 
retinal pigment epithelium changes. 
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AN INSERTION SLEEVE FOR PARS 
PLANA INFUSION PORTS 


GEORGE W. BLANKENSHIP, M.D. 
AND 
WILLI AUMAYR 
Miami, Florida 


In pars plana vitreous surgery it is 
sometimes desirable to have a separate 
source of vitreous cavity infusion fluid, 
and it is mandatory with some instru- 
ments.! Inserting the infusion port is 
often difficult because of the small size of 
the port, the desirability of a tight fit, and 
the lack of a good instrument to grasp the 
port. The shaft of a 10-gauge hypodermic 
needle, or a 3-cm length of a 10-gauge 
stainless steel tubing can be modified to 
make an insertion sleeve and minimize 
these difficulties. 

Two shallow slots the size of the infu- 
sion port wings are filed into the oppo- 
site sides of one end of a 3-cm length of 
10-gauge tubing, or the shaft of a 10- 
gauge hypodermic needle after the bev- 
eled tip and Luer hub have been re- 
moved. The Luer hub of the infusion port 
silicone tubing is temporarily removed, 
and the tubing is passed through the 
inserter sleeve (Fig. 1) so that the slots can 
fit around the infusion port wings (Fig. 2). 
The infusion port silicone tubing is then 
reattached to its Luer hub. 

The infusion port with its silicone tub- 
ing passing through the inserter sleeve 
can be gas-sterilized or autoclaved. At 
surgery the sclera and pars plana are 
appropriately perforated, and a fixation 
mattress suture is placed around the scler- 
al perforation. The insertion sleeve is 
advanced so that its slots fit around the 
infusion port wings, and the port is in- 
serted by pushing the sleeve with a twist- 
ing motion. The sleeve is then retracted 
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Fig. 1 (Blankenship and Aumayr). The silicone 
tubing of the pars plana infusion port passes 
through the inserter sleeve. 


onto the silicone tubing, and the port is 
secured with the fixation suture. At the 
end of surgery, the infusion port is re- 
moved with forceps after the fixation has 
been cut, and the scleral perforation is 
closed with a suture. 


SUMMARY 


To facilitate placing pars plana infu- 
sion ports, we modified the shaft of a 
piece of 10-gauge tubing or of a hypo- 
dermic needle by removing the beveled 
tip and Luer hub, passing the tubing 
through the inserter sleeve, and then reat- 
taching the tubing to the Luer hub. 
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Fig. 2 (Blankenship and Aumayr). The inserter 
sleeve slots hold the infusion port wings for place- 
ment in the pars plana perforation. 
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REMOVAL OF BLOOD FROM 
THE RETINAL SURFACE 
IN PARS PLANA VITRECTOMY 


MAURICE B. LANDERS III, M.D. 
i Durham, North Carolina 


Removal of a thin layer of blood from 
the surface of the posterior retina is occa- 
sionally necessary during a pars plana 
vitrectomy. This thin film of blood is 
sometimes difficult to approach, particu- 
larly if the vitrectomy is being done with 
a side-opening instrument such as the 
Ocutome. S. Charles, M.D. (unpublished 
data), has proposed a retinal vacuuming 
technique for removing this layer of 
blood. In this procedure, a blunt-tipped 
20-gauge needle is introduced through 
the opening in the pars plana previously 
prepared for the vitrectomy instrument 
and placed close to the surface of the 
film of blood lying on the retina, and 
its opening in the blunt-tipped needle 
is covered with the surgeon's finger. At 
the appropriate time, the surgeon lifts 
his finger from the opening, which simul- 
taneously allows infusion fluid to flow 
into the eye and creates a suction effect at 
the tip of the needle. The thin layer of 
blood ean then be vacuumed by the 
blunt-tipped needle. This excellent tech- 
nique does have two drawbacks: (1) If the 
infusion fluid is maintained at an intraoc- 
ular pressure of approximately 22 mm 
Hg, the rapid onset of the vacuum will 
cause a transórifice pressure of 22 mm Hg 
at the tip of the blunt 20-gauge needle. 
This vacuum may be sufficient in some 
cases to draw retina and other tissues into 


the blunt-tipped needle, which can result: 


in a retinal tear or. other retinal damage. (2) 


Upon opening the vacuum needle to the | 
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atmosphere, the intraocular pressure will 
drop to zero. Any tendency for the fragile 
blood vessels within the eye to bleed will 
be enhanced. | 

A minor modification in the vacuuming 
procedure eliminates these two draw- 
backs. The vacuuni needle is not vented 
to the atmosphere, but is connected to a 
bag of physiologic salt solution such as 
lactated Ringer's solution, the same fluid 
which is used for the infusion (Figure). 
The height of the two bags of intravenous 
solution, and thus the column of water 
producing the intraocular pressure, is va- 
ried independently. If the fluid levels in 
both bags are equal, there will be no 
vacuum. If the bag connected to the vacu- 
um needle is placed slightly lower than 
the bag attached to the infusion line, a 
small suction effect will be produced. 
Varying the height of the two bags allows 
the degree of suction to be precisely con- 
trolled and initiated slowly. 

The problem of intraocular bleeding 
from fragile blood vessels can be mini- 
mized or even eliminated by elevating 
both bags of intravenous fluid to increase 
the intraocular pressure, which still al- 
lows the controlled retinal vacuuming to 


Tem H202:0.74 mm Hg 
1 f$ H20 = 305 cm H20 + 22.6 mmHg 
1 fc H20« 1 “IOP” (INTRAQCULAR } 





Figure (Landers). Suction pressure at the tip of the 
blunt needle near the retinal surface equals the 
difference in height of the fluid columns in the two 
bags of intravenous fluid. 
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be carried out by placing the bag of 
intravenous fluid attached to the vacuum 
line slightly lower than the bag of intrave- 
nous fluid connected to the infusion line. 

We have used this technique success- 
fully on more than ten patients and have 
found it to be an effective method for 
removing blood from the retinal surface. 


SUMMARY 


The technique of removal of blood 
from the retinal surface in pars plana 
vitrectomy using a blunt-tipped needle 
open to the atmosphere has two disadvan- 
tages: uncontrolled suction force at the 
tip of the needle, and a drop in intraocular 
pressure to zero when the needle is vent- 
ed to the atmosphere. 

Modification of the procedure can elim- 
inate these problems. By connecting the 
blunt-tipped needle to a bag of intrave- 
nous fluid, the suction force of the needle 
can be controlled; and by elevating both 
the bag connected to the infusion line and 
that connected to the suction needle, the 
intraocular pressure can be increased and 
the problem of intraocular bleeding mini- 
mized or eliminated. 


LOCALIZER FOR RETINAL 
DETACHMENT SURGERY 


ALLEN LANDERS, M.D. 
New York, New York 


A critical aspect of retinal detachment 
surgery using a modified technique of 
Custodis that consists of cryotherapy and 
scleral buckling with an exoplant, with or 
without drainage of subretinal fluid, is 
the accurate localization of the retinal 
tear. Diathermy application while observ- 
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ing with indirect ophthalmoscopy leaves 
a small burn visible on the surface of the 
sclera overlying the retinal tear being 
marked. Similarly, a cryoprobe can þe 
applied while observing with indirect 
ophthalmoscopy, but this leaves no scler- 
al mark. The surgeon must rotate the eye 
forward before the cryoapplication thaws 
and manually mark.the scleral surface 
with a marking pen or cautery. A mechan- 
ical scleral marker such as the Uretts- 
Zavalia scleral pick, the Gass scleral 
marker,! or the O’Connor scleral depres- 
sor? may be used. After positioning these 
localizers while observing with indirect 
ophthalmoscopy, the surgeon applies 
pressure, causing a transient indentation 
mark on the scleral surface, which he then 
permanently marks with a marking pen or 
cautery. A disadvantage of this technique 
is the occasional difficulty in shifting the 
position of the mechanical localizer if it is 
engaged in superficial sclera, as well as 
the occasional presence of multiple in- 
dentation marks. 

A new localizer (Fig. 1) that has two 
modes of action may overcome these 
drawbacks. In the undepressed state (Fig. 
2. left), the Landers localizer has a 
smooth surface that will not engage or 
mark the sclera as the surgeon adjusts its 
position. while observing with indirect 
ophthalmoscopy. When the optimum po- 





Fig. 1 (Landers). Landers localizer for retinal 
detachment surgery. 
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Fig. 2 (Landers). Left, Localizer in the undepressed state. Right, Localizer in the depressed state. 


sition has been determined, the surgeon 
depresses the marking pick (Fig. 2, right), 
which engages the sclera in the center of 
the depressed area and leaves a transient 
indentation ring in the superficial sclera 
(Fig. 3). This spot is then permanently 
marked with a marking pen or a cautery. 
Additionally, the other end of this instru- 
ment is a simple rounded depressor for 
examining the peripheral retina. 


SUMMARY 


A new mechanical localizer for retinal 
detachment surgery has two modes of 
action. The localizer is positioned under 
visualization in the undepressed state to 
avoid engaging or marking sclera until 
the surgeon elects to depress the marking 
pick after optimum localization. 





Fig. 3 (Landers). Transient scleral indentation 
mark. 
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AMERICAN 
OPHTHALMOLOGICAL 
SOCIETY—1978 MEETING 


The American Ophthalmological Soci- 
ety, the oldest medical society in the 
United States, met again, May 29-31, 
1978, in its most traditional haunt, the 
delightfully sprawling and nearly 100- 
year-old Homestead of Hot Springs, Vir- 
ginia. The traditional three mornings of 
well chosen papers generated good dis- 
cussions but without the more pyrotech- 
nic exchanges of the Verhoeff and Bedell 
days. Yanoff, Mishkin, and Nichols re- 
counted an unusual orbital sarcoid tumor 
that responded in two exacerbations to 
oral corticosteroids; the diagnosis was 
corroborated by conjunctival biopsy, 
which is positive in approximately 50% of 
orbital cases; computed axial tomography 
rendered high precision in mass measure- 
ment but less precision in terms of cytolo- 
gy. Kimura documented the occurrence of 
heterochromic cyclitis, both in brown- 
eyed patients and in darker irides. 
Though Fuchs' heterochromia accounts 
for only 396 of uveitis, a thorough appre- 
ciation of this etiology eliminates need 
for the protracted "uveitis work-up." Dr. 
Kimura  cautioned against  evoking 
hyphemia by anterior chamber tap in het- 
erochromia because of frequently accom- 
panying blood vessels in the angle. Robb, 
Ervin, and Sallan reported the histology 
in eyes obtained at autopsy following 
death from acute lymphocytic leukemia 
in 32 children and acute myelocytic leu- 
kemia in 22 children, ages 8 weeks to 19 
years. Eight of the 60 patients had leuke- 
mic retinal infiltration. Such findings, 
coupled with high white blood cell 
counts, were routinely preterminal. In- 
volvement of the choroid or less often, the 
Optic nerve, was generally an associat- 


ed finding with central nervous system 
infiltration. Sixteen eyes were normal. 

Patz, Lutty, and Coughlin reported 
strikingly positive inhibition of retinal 
neovascularization by an extract of adult 
vitreous; conversely, neonatal vitreous, 
prepared in similar fashion, tends to stim- 
ulate new vessels. Fink, Cutler, and 
MacKay reported major problems of kera- 
toconjunctivitis sicca with associated 
cholangiostatic hepatitis, pancreatic dys- 
function, and xerostomia following anti- 
helminthic treatment with thiabendazole. 
Anderson tabulated induced myopia with 
multiple exposures to therapy consisting 
of 85% to 95% O» at two atmospheres in 
treatment periods of two hours each over 
40 sessions. Myopic shifts of 1 to 3 diop- 
ters persisted for three to four weeks and 
gradually returned to normal refraction 
after 15 weeks. There was no shift in 
keratometry findings. 

In an extensive series of 116 patients 
undergoing surgical decompression of 
the orbit, Dyer reported better results 
than by muscle surgery alone, though 
surgery was subsequently necessary in 
most patients. Extraocular muscle surgery 
should be deferred until optimal reces- 
sion occurs. Wolter, in another one of his 
classically precise histologic observa- 
tions, reported on numerous efferent 
nerve fibers in the optic nerve stump of a 
56-year-old patient who had died 16 days 
after enucleation. The Kupfers reported 
exuberant action of neural crest cells 
causing abnormalities either by migration 
or differentiation leading to abnormal 
chamber angle development and congeni- 
tal glaucoma. Associated skeletal anoma- 
lies should be expected with aberration of 
the neural crest. O’Rourke presented a 
further overview of his continuing, metic- 
ulous animal studies of intraocular flow 
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by isotopic tracer yielding better under- 
standing in the mechanisms of contusion 
injury and endophthalmitis as well as 
more physiologic variations. 

Howard, Breg, Warburton, Miller, and 
McKeown, acknowledging that most ret- 
inoblastoma patients do not have chromo- 
somal abnormalities, proceeded to dem- 
onstrate unilateral or bilateral tumors 
associated with partial deletion of the long 
arm of chromosome 13. Earlier studies 
lumping the D-group chromosomes to- 
gether and without the assistance of 
banding underestimated the chromoso- 
mal role. Small segments of 13q were 
missing only in a few of the cells studied. 
It is necessary to examine many cells of 
various tissues and to use banding to 
understand the heredity of this neoplasm. 
Nearly 15% of children with 13q defects 
have retinoblastoma and may be retarded. 

Burns, Conner, and Gipson reported on 
Schnyder’s crystalline corneal dystrophy 
with its central ring-like deposits of cho- 
lesterol and marked circulus lipidis. 
These patients have active cholesterol up- 
take in the cornea; thus the dystrophy 
depends on abnormalities of blood lipid 
metabolism as well as autósomal domi- 
nant defects in keratocytes. 

» Harley, Rodriques, and Crawford re- 
ported histologic verification of the unu- 
sual congenital fibrosis syndrome involv- 
ing one or all extraocular muscles. Family 
histories established an autosomal pat- 
tern. Hope, Potts, and Keeney analyzed 
200 serially examined low-vision pa- 
tients, revealing poor correlation between 
distance acuity and near aid need, prefer- 
ence for stand magnification with increas- 


ing age, best acceptance in early and mid: 


life, and rejection for nonoptical reasons 
reaching 596 to 1096 in late life. Kearns, 
Siekert, and Sundt reported superior oph- 
thalmic and neurologic results with a new 
neurosurgical anastomosis of the superfi- 
ical temporal artery to the middle cerebral 
artery instead of attacking the impaired 
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ipsilateral common carotid; 121 patients 
undergoing this technique faired better 
than those with more traditional carotid 
surgery. Kennedy stresséd arterial embol- 
ization for progressive hemangioma in 
infancy but used silicone spheres by cath- 
eter. Weinstein and Rylander, in an exper- 
imental study of macular photocoagula- 
tion in 12 monkeys and one human (in 
whom enucleation was to be performed 
for a peripheral melanoma), demonstrated 
remarkable correlation between histolog- 
ic findings and visually evoked poten- 
tials. 

Spaeth and Barber, one of the several 
teams simultaneously and independent- 
ly discovering homocystinuria, ranged 
widely into the philosophic approach to 
genetically influenced diseases, stressing 
interrelationships of multiple gene de- 
fects and environmental overlay. Forbes 
presented a new limbal suspension to 
avoid collapse of the globe during intrao- 
cular surgery. A dramatic report by Trout- 
man and Swinger analyzed their first 16 
patients receiving keratophakia by the 
José Barraquer technique with a slight 
increase in complications. The intracor- 
neal surgical site, exterior to the chambers 
of the eye, is however, an enormous safe- 
guard in this physiologic approach. 

The new president, Phinizy Calhoun, 
Jr., of Atlanta, follows a responsible pat- 
tern created by the retiring president, Sam 
McPherson, Jr. Six new associate mem- 
bers were introduced. The coveted Howe 
Medal was awarded to Rodman Irvine. 

ARTHUR H. KEENEY 


AMERICAN MEDICAL ASSOCIATION 
SECTION ON 
OPHTHALMOLOGY—1978 


The Section on Ophthalmology of the 
American Medical Association met in 
conjunction with the AMA’s 127th Annu- 
al Convention in St. Louis, June 20 and 
21, 1978. 
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The chairman of the Section, Thomas 
D. Duane, called the meeting to order 
Tuesday, June 20, in the new St. Louis 
Convention Center. The opening paper, 
by Manus C. Kraff, Donald R. Sanders, 
and Howard L. Lieberman, was entitled 
“The effect of phacoemulsification on 
the corneal endothelium.” Dr. Kraff, 
who read the paper, indicated that the 
loss of endothelial cell density is 34% 
in phacoemulsified eyes, as compared to a 
17% loss in eyes undergoing intracapsu- 
lar cataract extraction; the loss rate in- 
creases with ultrasound times greater 
than two minutes. In discussing this pa- 
per, Thomas O. Wood, stressed that the 
endothelium is "forgiving" in nature and 
that specular microscopy has permitted 
eye surgeons to be bolder than ever be- 
fore. 

Barry J. Wolstan, Robert C. Ramsay, 
David E. Eifrig, and William H. Knob- 
loch, reported on “Visual prognosis fol- 
lowing removal of intraocular foreign 
bodies." They noted a prognosis of ap- 
proximately 5096 for good visual acuity in 
their series, essentially changed from 
studies before the era of techniques such 
as microsurgery and pars plana vitrecto- 
my. Glen P. Johnston noted that im- 
proved methods of diagnosis and therapy 
tend to be significantly more expensive 
than the traditional ones. 

"Neuro-oculo-cutaneous hamartomat- 
osis—A pedigree,’ was presented by 
Thomas R. Pheasant, Richard E. Gold- 
berg, Jerry A. Shields, and Larry E. 
Magargal. Harold F. Falls, who discussed 
this presentation, suggested that these 
manifestations probably represent de- 
layed development. 

Thomas O. Wood reported on “Trifluo- 
rothymidine in resistant dendritic ul- 
cers.” He noted that corticosteroids did 
not retard healing of ulcers treated with 
this compound. In discussion, Stephen R. 
Waltman agreed that trifluorothymidine 
is an extremely effective agent. 
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Kenneth B. Mitchell, Theodore Krupin, 
Mark F. Johnson, and Bernard Becker 
reported on the “Long-term response fol- 
lowing peripheral iridectomy in angle- 
closure glaucoma.” They showed that 
peripheral iridectomies are safe °and 
effective even over a long period of 
time. George L. Spaeth agreed that most, 
but not all, patients with acute, narrow- 
angle glaucoma required iridectomy. 

Barry A. Maltzman discussed “Extend- 
ed wear contact lenses,” reporting that 84 
of his 100 patients were able to wear 
lenses successfully. Oliver H. Dabezies, 
noted that new lenses for extended wear 
are to be released soon. 

To open the afternoon session, Dr. 
Duane gave the Chairman’s Address, en- 
titled “The Section on Ophthalmology of 
the AMA. The phoenix phenomenon.” 
Dr. Duane reviewed the history of the 
Section. Most of the great contributors to 


. American ophthalmology have served the 


Section. However, the composition of the 
Section Councils was changed drastically 
by the AMA in 1977; as a result the 
continuation of the Section’s activities 
was threatened. However, at a meeting 
June 19, 1978, the Section Council deter- 
mined that the Section would continue to 
be a viable organization, which would 
conduct a scientific program. The pro- 
gram would either remain as part of the 
annual AMA meetings or would be held 
in conjunction with the American Acade- 
my of Ophthalmology. 

Dr. Duane noted that the major prob- 


lems facing ophthalmology today includ- 


ed the delivery of health care, research, 
and education. He stressed that ophthal- 
mologists working together with the AMA 
could have a voice in all of these areas. He 
concluded by emphasizing that the AMA 
needs ophthalmology and that ophthal- 
mology needs the AMA. 

The scientific program continued with 
a presentation by M. Madison Slusher 
and William E. Hutton, “Vitreous instru- 
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mentation in anterior segment trauma and 
reconstruction.” This surgical technique 
has permitted successful results in a wide 
variety of situations. In discussing this 
paper, Nicholas Douvas restated the ob- 
jective of vitrectomy in trauma as the 
performing of definitive surgery as a one- 
stage technique. 

Byron Smith and Richard -L. Petrelli 
reported on “Dermis-fat graft for the cor- 
rection of the exposed orbital implant.” 
This method has the advantage of correct- 
ing cosmetically significant enopthalmos 
in anophthalmic patients. Charles R. 
Leone, Jr., discussed this paper, pointing 
out that previously held views concerning 
absorption necrosis and nonvasculariza- 
tion of fat grafts have been disproven by 
this work. He noted, however, that he still 
prefers the scleral patch graft for most 
cases. 

B. Allen Watson discussed “Early sur- 
gery and congenital esotropia,” demon- 
strating a computer-assisted linear analy- 
sis to develop his data. Of his 54 subjects, 
29% achieved stereopsis. The paper was 
discussed by Marshall M. Parks, who 
emphasized that not all patients with con- 
genital esotropia with peripheral fusion 
obtain stereopsis. 

G. S. Guggino reported on “Six-mil- 
limeter bimedial recession in congeni- 
tal large angle esotropia,” indicating that 
this was reserved for patients with meas- 
urements of 60 prism diopters or greater. 
Of his 45 subjects, 43 were corrected with 
less than 10 prism diopters of esotropia, 
and there were no overcorrections. 
Eugene M. Helveston, who discussed this 
work, agreed with the recommendation 


for performing early. surgery (5 to 12° 


months of age). He also pointed out that 
the insertion of the medial rectus muscle 
frequently varied from 3 to 6 mm in 
infants; the average was 4.4 mm. 


“The surgical treatment of accommoda- 


tive esotropia,” presented by David Mit- 
telman and Martin J. Urist, described 
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good results in recessing one medial rec- 
tus muscle in patients who are not fully 
corrective with miotics or bifocals. Dis- 
cussant James E. Miller agreed that there 
is an occasional need for surgery in these 
patients. 

“The corneal endothelium and intrao- 
cular lens implantation. Specular micro- 
scopic studies," was described by Manus 
C. Kraff, Donald R. Sanders, and Howard 
L. Lieberman. Although they found only 
a small increase in endothelial cell loss 
compared to eyes undergoing intracapsu- 
lar cataract extraction alone as long as the 
trauma to the endothelium was estimated 
to be mild, the rate of loss increased two- 
to threefold in patients who suffered 
moderate endothelial cell trauma. The 
discussant, Robert C. Drews, noted that 
some workers had found as much as a 
sixfold endothelial cell loss rate with 
“difficult” cases as opposed to “easy” 
cases. 

On Wednesday, June 21, a postgradu- 
ate course, entitled “Ophthalmology for 
the non-ophthalmologist," was given by 
Thomas Behrendt, course director, Ed- 
ward A. Jaeger, and J. Wallace McMeel, 
Jr. This course was well attended by 
family practitioners and others interested 
in ophthalmology. 

The Section on Ophthalmology contin- 
ued with a paper by Ramesh C. Tripathi 
and Frank W. Newell, “A clinicopatholog- 
ic study of vitreous opacities in amyloi- 
dosis." They noted the presence of pecu- 
liar vitreous footplates attached to the 
posterior surface of the lens in their pa- 
tients. The discussant, Thomas D. Duane, 
emphasized the importance of a conjunc- 
tival biopsy when this diagnosis is being 
considered. `` | | 

"Venostasis retinopathy,” was describ- 
ed by Charles R. Beyrer, who agreed 
with the original description of this éntity 
distinguishing it from hemorrhagic reti- 
nopathy. Venostasis retinopathy, as de- 
scribed by Hayreh, is a benign self- 
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limiting disease that rarely leads to hem- 
orrhagic retinopathy. 

Barry E. Wright and Alan C. Bird pre- 
sented material on “Placoid pigment epi- 
theliopathy and Harada’s disease,” which 
they consider to be a clinical continuum. 
This paper, which received the Section’s 
award and a prize of $250 for the best 
paper of the meeting, emphasized the flu- 
orescein angiographic similarities of both 
conditions with nonfilling of the chorio- 
capillaris leading to ischemic changes in 
the retinal pigment epithelium. In dis- 
cussing this paper, Froncie A. Gutman 
noted a few obvious clinical differences 
between the two conditions, especially 
the self-limiting nature of placoid pig- 
ment epitheliopathy as opposed to the 
chronic recurrent aspect of Harada’s dis- 
ease, 

Hernando Zegarra, James Conforto, 
Edward M. Chester, Robert T. Spector, 
and John Hines described clinical and 
hematologic correlations of "Leukemic 
retinopathy." They pointed out that there 
was no definite correlation between the 
clinical status of the patient and the ap- 
pearance of the retinopathy. Walter R. 
Stafford, the discussant, stressed the com- 
mon occurrence of ocular involvement in 
leukemia. | 

Robert A. Schimek described, “Oph- 
thalmic manifestations of visceral larva 
migrans." He emphasized that the ELISA 
test is the most reliable study for the 
diagnosis of this disorder. Ramesh C. 
Tripathi discussed the differences be- 
tween the ocular manifestations of toxo- 
cariasis and visceral larva migrans, stress- 
ing that they were rare in the latter in- 
stance. 

Donald R. May, Gholam A. Peymen, 
Motilal Raichand, and Michael L. Klein 
reported on "Randomized prospective 
study of xenon arc panretinal photocoag- 
ulation for central retinal vein occlusion." 
The discussant, Stuart Fine, emphasized 
the large areas of nonprofusion of retinal 
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capillaries as the basis of the neovascular 
glaucoma. | 

W. Rex Hawkins described "Macular 
pucker following retinal. detachment 
surgery." Careful fundus examination 
showed open retinal holes in eight of his 
26 patients. Seven of these had scleral 
buckles and underwent revision of their 
scleral buckles; all improved. In discuss- 
ing this paper, Edward Okun agreed that 
unclosed breaks may explairi some cases 
of macular pucker because of residual 
fluid permitting preretinal and subretinal 
cellular migration. He stressed the impor- 
tance of closure of all retinal breaks in 
this as in other cases of retinal detach- 
ments. 

Stuart L. Fine reported on “Random- 
ized clinical trials for branch vein, senile 
macular degeneration, and presumed oc- 
ular histoplasmosis syndrome.” He an- 
nounced that five centers are currently 
studying these conditions and are pres- 
ently enrolling patients in order to deter- 
mine the therapeutic effectiveness of 
photocoagulation. 

The Scientific Program concluded with 
a splendid symposium, “Glaucoma filter- 
ing surgery,’ moderated by Bernard 
Becker. The Distinguished Foreign 
Guest, Peter Gordon Watson of Cam- 
bridge, England, was introduced by Dr. 
Duane. Mr. Watson's presentation, “Tra- 
beculectomy and the pathophysiology of 
glaucoma,’ was the first Parker Heath 
Memorial Lecture. He presented the re- 
sults of trabeculectomy on 416 patients 
with various forms of glaucoma. The suc- 
cess rate of controlling increased intrao- 
cular pressure was high and complica- 
tions were extremely low. His pathologic 
studies in these cases revealed extracellu- 
lar accumulation of material clogging up 
the trabecular meshwork with loss of the 
normal vacuolar system. Trabeculectomy 
apparently permits the autoregulatory 
mechanism of the eye to be restored, 
leading to the conclusion that trabeculec- 
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tomy is an effective form of treatment for 
patients with chronic primary glaucoma. 
Mr. Watson ended by recommending that 
“the patient with chronic, open-angle 
glaucoma not easily controlled with pilo- 
carpine 2% given three times daily should 
have trabeculectomy because it is a safe 
and predictable procedure.” 

The symposium continued with a re- 
port, “Use of setons in filtering surgery,” 
by Theodore Krupin. Dr. Krupin indicat- 
ed that use of a pressure sensitive glauco- 
ma valve implant had controlled intrao- 
cular pressure in 16 of 25 patients. All 
these patients previously had surgical 
failures. Of 24 patients with neovascular 
glaucoma, 17 had intraocular pressure 
controlled as well by this technique. Har- 
old G. Scheie presented his data; "Iridec- 
tomy with scleral cautery. Its use over a 
period of 25 years.” The success rate of 
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25% was achieved in patients with chron- 
ic glaucoma. Dr. Scheie now uses a scleral 
flap with a highly beveled incision, clos- 
ing this with a single 10-0 nylon suture 
under the conjunctival flap. George L. 
Spaeth presented “Combined cataract 
and glaucoma surgery,” stating that those 
at greatest risk with glaucoma and cata- 
ract were those with pathologic cupping 
of the disk. The transient increase in 
intraocular pressure in the early postoper- 
ative period may produce significant vis- 
ual field loss in these patients. 

The session closed on a note of hope- 
fulness despite the recent reorganization 
of the Section on Ophthalmology. The 
present officers are: Thomas D. Duane, 
chairman; Theodore Steinberg, vice 
chairman; and Oliver Dabezies, secretary. 


GEORGE W. WEINSTEIN 
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A VISIT TO THE 
PEOPLE’S REPUBLIC OF CHINA 


There is always a tendency to pontifi- 
cate about one’s observations after a brief 
visit to a country where the customs differ 
markedly from those at home. I am sure 
the readers of THE JOURNAL are wise 
enough to keep this in mind in evaluating 
the comments in this editorial. 

I had always thought of China as a 
country made up of industrious, intelli- 
gent people who reached a high culture 
level early in known history. It was one of 
the most heavily populated geographic 
areas with a high birth rate. The country 
was divided into a number of provinces, 
separated from one another by customs, 
language, and governmental control. The 
distribution of goods and wealth was 
markedly skewed. Periodically millions 
of people died froni famine, as a result of 
draughts and floods. 

In 1949, Mao Tsetung and the Com- 
mumist party gained control of the coun- 
try. Chairman Mao rapidly became not 


only the administrative but also the moral 
leader of the country. All land and wealth 
were taken over by the State. We were 
told that under this system production of 
food increased, but periodic shortages 
still existed. In order to gain better gov- 
ernmental control and to increase food 
productivity, the commune system was 
instigated in 1956. These communities 
varied markedly in size from areas of a 
few square miles to 100 square miles, 
with a population of a few thousand to as 
many as 80,000 to 100,000 people. From 
1949 through 1972 the country was closed 
to visitors with but a few exceptions. 
Thus, our knowledge of the restrictions of 
freedom placed on the citizens was frag- 
mentary. There were reports of marked 
hardship for the nonconformist, especial- 
ly during the cultural revolution that 
began in 1966 and reached its peak in the 
last years of Mao when the government 
came under the control of the Gang of 
Four. 

After President Nixon's visit to China 
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in 1972, selected individuals from the 
United States were allowed to visit the 
country. Dr. Harold Spalter of New York 
attempted to arrange a tour of the country 
for a group of ten ophthalmologists, but 
visas were refused. In 1977, China was 
opened to tourism and approximately 
50,000 visitors were admitted. In 1978, an 
estimated 100,000 will be accommodated, 
approximately 5,000 from the United 
States. 

In the fall of 1977, Dr. John Holmes of 
Honolulu arranged through the Asia Pa- 
cific Ophthalmological Society for a 
group of ophthalmologists and their 
wives to visit China after the Internation- 
al Congress of Ophthalmology in Kyoto, 
Japan. Dr. Holmes wrote many letters to 
the ophthalmological societies and to 
ophthalmologists in China, but received 
no answers. Dr. Arthur Lim of Singapore 
and Dr. Gerald Crock of Australia, both of 
whom had visited mainland China on 
separate occasions, told us there were 
strict protocols that we should follow in 
order to obtain the most productive ex- 
change with our ophthalmic colleagues, 
and to enjoy the greatest insight into the 
ways of life of the people of China. De- 
pending on our adherence to these guide- 
lines, we would be graded as friendly, 
neutral, or unfriendly and our exchange 
would be regulated accordingly. Our 
group consisted of 28 persons, all of 
whom were delightful companions and 
excellent travelers. We must have been 
graded as friendly, for we were shown 
almost everything we requested and were 
given complete freedom within the cities 
to go where or do what we desired. 

Our guides, Mr. Chang and Mr. Wu 
from the Luxingshe Travel Agency, a 
branch of the State Department, were 
excellent ambassadors of goodwill. 

Some of the things that impressed me 
most about the people and the country 
were as follows: 

1. There are no fat or starving Chinese. 
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People seemed healthy and athletic. 
Transportation is either by foot or bicy- 
cle. All automobiles are State-owned. 

2. The people are very industrious. 
There is no unemployment. They work 
six days a week, have no vacations, but do 
have scattered holidays that amount to 
some ten to 12 days per year. 

3. Their system is semicapitalistic in 
that a factory worker or a worker in a 
commune may earn 300 to 500 yuan a 
year (1.7 yuan = $1.00). These earnings 
are based on a point system in which the 
worker is graded periodically on his skill 
and productivity. An unskilled or lazy 
worker makes less than a skilled more 
productive one. An executive, a mayor or 
leader, or a professor, depending on his 
ability, may earn as much as 800 to 1,000 
yuan per month. All persons are encour- 
aged to save, and 3.796 interest is paid on 
their accounts. Mr. Chang pointed out 
that this interest rate was better than that 
in the United States because inflation in 


China was almost zero. 


4. The intensity of farming is almost 
beyond belief. In our travels around and 
between Peking, Shanghai, and Canton 
by bus and by train, every foot of land for 
hundreds of miles was under cultivation, 
even small strips of 100 square feet or less 
were planted with rice. Each blade had 
been sowed in a preparatory area and at a 
later date transplanted entirely by hand to 
the fields. 

The commune we visited covered an 
area of approximately 42 square miles; 
the inhabitants were proud of their 400 
tractors. These machines were three- 
wheel carts that consisted of an open 
motor with a belt drive to the front wheel. 
These were used more for hauling goods 
than for cultivation of the fields. We were 
told that the commune system had been 
efficient in increasing food productivity. 
Through this system the local communi- 
ties had built reservoirs and irrigation 
canals, which had prevented major crop 
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disasters. The commune we visited had 
had to buy grain initially from the State, 
but in recent years production had in- 
creased to where they were able to sell 
25% of their harvest to the State. Another 
evidence of financial incentive was in the 
tax structure. The central government im- 
posed a basic 12% tax on the gross har- 
vest, but if the output exceeded the quota, 
the tax was reduced progressively to 4%. 
5. Chairman Mao was able to central- 
ize the Chinese governmental control for 
the first time in history. He developed an 
orderly chain of command from the cen- 
tral government, to the province, to the 
brigade, to the team, to the family, and to 
the individual. We heard many com- 
plaints of restrictions of liberty in past 
years imposed by the Gang of Four, but 
none of these were directed against 
Chairman Mao. The literacy rate in China 
before 1948 was reported to be approxi- 
mately 10%. At the present time it is said 
to be 90% among the younger generation. 
All children are taught Mandarin and a 
foreign language such as English, Ger- 
man, or French. These languages are in 
addition to their native dialects, which 
like Chinese and Cantonese, are so totally 
different from Mandarin that a translator 
is needed for interpretation. The control 
of the people is accomplished through 
constant propoganda, which is found in 
children’s books, the theatre, concerts, 
public address systems in the factories, 
and posters on the streets. Group discus- 
sions are frequent in all units, and con- 
structive criticism is a constant theme. 
6. Chairman Mao was and is the spirit- 
ual leader of the country. In his writings 
he borrowed many concepts from the 
great religions. Thus, each person is en- 
couraged to help his neighbor and if, for 
example, a child is doing poorly in school 
the better students assist him after hours 
so that he may keep up with the group. 
Major crime. and petty theft are almost 
nonexistent. Hotel rooms are kept un- 


AMERICAN JOURNAL OF OPHTHAMOLOGY 


mre a re a M a are 


SEPTEMBER, 1978 


locked, and valuables do not disappear. 
We walked the waterfront in the shipping 
areas at night and were not bothered or 
molested. Mao's sayings and philoso- 
phies have practically replaced religion 
among the younger generation, although 
some of the older people still worship at 
their temples and churches. 

7. The population explosion is under 
control. The growth rate now stands at 0 
for the between 800 and 900 million peo- 
ple in China. They claim this was ac- 
complished because Chairman Mao told 
them thattheir country was overpopulated 
and that they could not advance into an 
industrial nation without decreasing 
their growth rate. Most couples, in the 
cities at least, now have only one or two 
children. 

8. Society in China is unquestionably 
regimented, but the people with whom 
we talked, both on the streets and in the 
shops, accepted this way of life because 
of the improved conditions that it has 
brought. They appeared to be happy and 
were very friendly to us. In Peking, 
Shanghai, and Canton we spent at least a 
day in hospitals with our ophthalmic col- 
leagues. They are extremely capable and 
are conversant in ophthalmic literature, 
especially through THE JOURNAL, the Ar- 
chives of Ophthalmology, and other pub- 
lications from the United States. The dis- 
tinguished colleagues in our group were 
immediately recognized and their works 
referred to in specific instances. The Chi- 
nese diagnostic ability appeared to be 
excellent; their knowledge of therapeutics 
was good; and most drugs for the treat- 
ment of eye infections were available to 
them. They practiced à combination of 
what they considered the best of Western 
and Chinese medicine. The Chinese med- 
icine that we viewed was acupuncture, 
herbal medicines, and eye exercises for 
myopia. We were told that myopia was 
relatively common among the Chinese, 
although few people on the street wore 
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glasses. Likewise, in the factories where 
cloisonne, lacquered vases, and carved 
jade were made, neither microscopes nor 
glasses were used in performing this ex- 
acting and meticulous work. 

The principle eye diseases in the hospi- 
tals and clinics consisted of trauma and 
infection. Consequently, retinal detach- 
ments and corneal‘ transplants were 
among the most common surgical proce- 
dures. These operations were done with- 
out the aid of magnification. Surgical in- 
struments were limited. The dexterity of 
the surgeons was excellent. One of the 
most notable deficiencies in equipment 
was the absence of binocular indirect 
ophthalmoscopes. This was especially 
true because of the large number of reti- 
nal detachments. 

We were told that acupuncture was 
used in only about 20 to 3096 of ophthal- 
mic operations, primarily in stoic individ- 
uals and only at request of the patient. 
During an iridencleisis that we observed 
where acupuncture was used, topical an- 
esthetics were also applied and the acu- 
puncture acted primarily as akinesia of 
the eyelids. 

We had a productive visit with Dr. 
Chang in the Workers, Peasants, and Sol- 
diers Hospital in Peking. He was one of 
the co-isolators of the trachoma agent, 
and a most intelligent and pleasant per- 
son.! We also met Dr. Eugene Cheng, who 
in the late 1930s had been a member of 
the Wilmer Institute in Baltimore. He es- 
tablished the leading eye hospital in Can- 
ton. During the cultural revolution, he was 
placed under house arrest because he was 
accused of trying to promote himself 
above others in developing an outstand- 
ing eye hospital. 

Our Chinese colleagues were anxious 
to establish communication and exchange 
ideas with ophthalmologists from other 
lands. I believe we have much to learn 
from them, particularly from their deliv- 
ery of health care services. 
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Medical care is definitely structured 
and begins with education of the family. 
Dr. Chang told us it is through this mech- 
anism that fresh cases of trachoma have 
almost been eliminated in China. The 
next steps up the ladder are the barefoot 
doctor or worker doctor, the commune 
clinic, the commune hospital, the munici- 
pal hospital, regional hospital, specialty 
and university hospital. At the eye hospi- 
tal in Canton, Dr. Tu explained to us 
how medical teams from their hospital 
went to the countryside to educate the 
people about eye care, and to train bare- 
foot doctors, commune physicians, and 
province doctors. They consider this form 
of prophylactic eye care equally as impor- 
tant as the surgical care given in their 
hospital. 

I believe I can speak for my colleagues 
on this trip to mainland China in stating 
that this was one of the most interesting 
experiences we have ever had. China now 
produces sufficient food such that they 
are looking forward to industrialization. 
Their new constitution under Chairman 
Hua has decreed that China should be an 
industrialized nation by the year 2000. 
Our Chinese ophthalmic colleagues are 
excellent physicians, although their in- 
strumentation and laboratory research are 
currently limited. We look forward to 
further collaboration with them and espe- 
cially to their visits to our national and 
international meetings in this country. As 
President of the International Congress of 
Ophthalmology for 1982, I hereby extend 
to them an official invitation to meet with 
us in San Francisco, or to attend any of 
our conferences. Ás is their custom, I 
would like to ask them for their construc- 
tive criticism of this editorial. 

A. EDWARD MAUMENEE 
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John Charamis, M.D. 

John Charamis, who died Jan. 14, 1978, 
was the epitomé of an international 
ophthalmologist—charming, affable, and 
witty, he spoke five languages with ease. 
His ophthalmic instruction came from the 
leading world figures of ophthalmology: 
Baillart, Magitot, and Terrien of Paris; 
Kruckmann of Berlin; Van der Hoeve of 
Utrecht, and Clausen of Hille. 

Using the knowledge he acquired from 
ophthalmological societies in other coun- 
tries, he founded the Greek Ophthalmo- 
logical Society in 1931. He had an une- 
qualled record for participating in the 
meetings of the International Congress of 
Ophthalmology, including The Hague in 
1929, Madrid in 1933, and Cairo in 1937. 
Often referred to as “The Duke-Elder of 
Eastern Europe," he was a major figure 
with Sir Stewart in reviving the Congress 
after World War II in London in 1950, 
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and he presented papers and films at all of 
the meetings every four years since that 
time. From 1966 to 1970, he was the 
President of the International Council of 
Ophthalmology and President at the Mex- 
ico meeting in 1970. He had made plans 
to participate in the Kyoto meeting in 
1978. 

From 1933 to 1967, he directed the Eye 
Department of the Greek Red Cross Hos- 
pita! and during World War II the Eye 
Center of the Seventh Military Hospital 
of Greece. He became Professor of Oph- 
thalmology of the University of Athens, 
and from 1947 until his death he directed 
the Ophthalmiatrion. (the Eye Clinic 
founded by Queen Amalia of Greece in 
1834). During 1958 and 1959 he was the 
dean of the Faculty of Medicine of the 
University of Athens. He became the pre- 
sident of the Greek Ophthalmological So- 
ciety in 1950, and later was elected hono- 
rary life president. 

In the service of his country, he was an 
Honorary Physician of the Greek royal 
family from 1948 to 1964, and in 1961, 
was the Minister of Health and Welfare 
for Greece and served as an advisor for 
the World Health Organization. 

Dr. Charamis was one of the main orga- 
nizers of the European Ophthalmologi- 
cal Society, and served as president of the 
First Congress of the Society held in 
Athens in 1960. He remained as one of its 
chief enthusiasts and advisors. In recog- 
nition for his outstanding efforts, the Eu- 
ropean Ophthalmological Society estab- 
lished the "Charamis Medal, to be 
awarded to a European ophthalmologist 
whose surgical contributions aid in the 
expansion of European ophthalmology. 
Dr. Charamis was an active or an hono- 
rary member of over 20 ophthalmic asso- 
ciations in Europe, North, Central, and 
South America. He served as the editor or 
associate editor of nine leading ophthal- 
mic journals. Between 1927 and 1977, he 
published more than 370 original papers 
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in Greek, French, English, German, and 
Italian. He wrote the Greek textbook on 
eye surgery, a major contribution. He was 
one of the first to operate successfully for 
cataract and glaucoma simultaneously. 

A listing of the honors he received 
would occupy an entire column, but out- 
standing among the many are the Com- 
mander of the Order of George First and 
Phoenix and the Gold Cross of the Hel- 
lenic Red Cross. From France, he re- 
ceived the Commander of the Legion of 
Honor; from Belgium, the Commander of 
the Crown; from Italy, Commander of the 
Merit of Italy; from Spain, Commander of 
the Merit; the Gold Medal of Mexico; 
and the Gold Medal of the League Against 
Trachoma. The Helmholtz Medal was 
awarded to him in Hamburg in 1976, and 
in his native Greece, he received the 
Trentas Medal. 

Dr. Charamis is survived by his wife, 
Angela their son, Spilias, and their 
daughter, Lily Veniselas. 

ALSTON CALLAHAN 
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International Glaucoma Society 


Editor: 

We wish to inform the readers of THE 
AMERICAN JOURNAL OF OPHTHALMOLO- 
GY that the International Glaucoma Com- 
mittee has established an International 
Glaucoma Society to provide an interna- 
tional setting for the exchange of new 
trends on the subject of glaucoma. 

The society will hold an International 
Glaucoma Symposium at the time of 
every International Ophthalmology 
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Congress. The next symposium will be 
held in San Francisco in 1982. 

Those interested in joining the Interna- 
tional Glaucoma Society should write to 
John Hetherington, Jr., M.D., Room 775, 
N.C.B. University of California Medical 
Center, San Francisco, CA 94109. 

W. LEYDHECKER, M.D. 

President, International Glaucoma 
Committee 

J. FRANCOIS, M.D. 

President, International Council of 
Ophthalmology 

J. HETHERINGTON, JR., M.D. 
Local Organizing Secretary 

S. M. DRANCE, M.D. 

Local Organizing Secretary 


Effect of Corneal Section 
On Early Increased Intraocular 
Pressure After Cataract Extraction 


Editor: 


In the article, “The effect of corneal 
section on early increased intraocular 
pressure after cataract extraction” (Am. J. 
Ophthalmol. $85:337, 1978) by L. 
Rothkoff, B. Biedner, and M. Blumenthal, 
the authors proposed that increased 
intraocular pressure after cataract extrac- 
tion is probably the result of trabecular 
damage caused by the incision. Lack of a 
rise in intraocular pressure in cataract 
extractions with a corneal section (inci- 
sion) in a control group seems to support 
this view. 

I believe that a more likely explanation 
for the rise in intraocular pressure after 
cataract extraction with a corneoscleral 
incision is destruction of episcleral veins 
in the area where the conjunctival flap 
was raised. 

A corneoscleral section usually does 
not damage the trabecular network or 
Schlemm’s canal because the inner open- 
ing of the wound is more centrally located 
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in a stepwise incision, which is further 

away from the chamber angle than the 
Outer incision. 

K. D. TEICHMANN, M.D. 

Edmonton, Alberta, Canada 


Genetic Etiology of 
Retinoblastoma 


Editor: 

The etiology of retinoblastoma can 
often be demonstrated to be genetic, 
sometimes on a Mendelian mutation basis 
and sometimes on a cytogenetic basis. In 
the latter instances, a characteristic, 
though not exclusive, mechanism in- 
volves deletion of at least a portion of a 
small segment of chromosome 13's long 
arm, specifically band 13914 or a portion 
thereof.! Addressing the association of 
chromosome 13 deletions [del(13q)] and 
retinoblastoma, H. E. Cross, R. C. Han- 
sen, G. Marrow III, and J. R. Davis pub- 
lished a provocative study, “Retinoblas- 
toma in a patient with a 13qXp transloca- 
tion (Am. J. Ophthalmol. 84:548, 1977). 
However, I believe their rendering of 
their data was incomplete, and because of 
its general importance, the material war- 
rants closer scrutiny. 

I believe Cross and associates failed to 
recognize that their patient was a mosaic 
as evidenced by comparing the der(X) 
chromosomes from their Figures 2 and 3. 
One cell line, exemplified by their Figure 
2, shows the der(X) to include 13q intact 
from band q12 to 13qter. The second cell 
line, depicted by the partial karyotype of 
their Figure 3, shows the translocated 13q 
segment to have been partially deleted, 
apparently with loss of all of band 13921 
and approximately the distal half to two 
thirds of band 13q14, as judged from the 
chromosomal photographs and densitom- 
etry tracings. Moreover, with the 13912 
breakpoint appropriate for Figure 2, and 
judging from the appearance of the q 
terminus of the der(13) it would seem that 
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the pterX has been translocated to the 
der(13). Thus, the karyotype signature for 
their patient (a$ a whole) should be as 
follows: 46,X,—X,—13,+der(X)(13qter — 
13q12::Xp22 — Xqter),- der(13)(13pfer —> 
139129::Xp22 ^ —  Xpterj46,X,—-X,- 13, 
+der(X)(13qter — 13q822::183g14 — 13 
q12:Xp22 — Xqter),+der(13)(13pter — 
13q12::Xp12 — Xpter). The major point 
of the authors apparently overlooked that 
a secondary interstitial deletion had oc- 
curred after the primary reciprocal trans- 
location event, establishing mosaicism 
for two abnormal cell lines, including one 
with a de novo deletion involving the 
13q14 band of the der(X). Their surmise 
that a segment of 13q14 was lost is sub- 
stantiated by their own data. This is an 
important point; otherwise, their inter- 
pretations were at odds with the associa- 
tion of 13q deletions and retinoblastoma 
uniformly involving band 13914. 
VINCENT M. RICCARDI, M.D. 
Houston, Texas 
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Keratoconus in Contact Lens Wear 
Editor: 

In their provocative article, “Hard con- 
tact lens wear as an environmental risk in 
keratoconus" (Am. J. Ophthalmol. 85: 
339, 1978), A. R. Gasset, W. L. Houde, 
and M. Garcia-Bengochea failed to estab- 
lish the association claimed. They have 
confused prospective and retrospective 
analyses and overlooked an area of poten- 
tial bias. 

One of 1,248 patients in their soft con- 
tact lens clinic eventually developed 
keratoconus. In epidemiologic parlance 
this is a prospective analysis, beginning 
with a known population (soft contact 
lens wearers) followed over time for the 


VOL. 86, NO. 3 


onset of a clinical condition (keratoco- 
nus). The authors contrast these findings 
with their observation that 27% of known 
keratoconus patients had a prior history 
of hard contact lens wear. This is a retro- 
spective anlaysis, since it begins instead 
with patients already having the clinical 
end point (keratoconus), and determines 
the proportion with the potential risk fac- 
tor (hard contact lens wear). Retrospective 
and prospective analyses obviously mea- 
sure entirely different things and mixing 
the two is like comparing “apples and 
pears.” 

There is also a problem with the au- 
thors’ choice of controls. They assure us 
the refractive error of the two groups was 
comparable. Although this may have been 
true for their spherical equivalents, it 
seems unlikely that the proportion of 
cases with irregular or high degrees of 
astigmatism was similar, since these con- 
ditions require the choice of hard contact 
lenses. Presumably early in keratoconus, 
before the diagnosis is clear, a significant 
proportion of cases will suffer irregular or 
high degrees of astigmatism. A popula- 
tion of hard contact lens wearers will 
therefore automatically contain a larger 
proportion of future keratoconus patients 
than a population of soft lens users. 

ALFRED SOMMER, M.D. 
Bandung, Indonesia 


Reply 


Editor: 


In his letter, Dr. Sommer deals with 
two factors: (1) the type of epidemiology 
study he thinks our study is, and (2) what 
he thinks keratoconus is. 

The special or particular contribution 
of epidemiology lies in the study of the 
determinants of disease. This involves an 
interpretation of the distribution of dis- 
ease in terms of possible causal factors. 
The use of epidemiologic methods in this 
manner to identify causal association is 
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sometimes called analytic epidemiology. 
There are three main groups of epidemio- 
logic studies: (1) descriptive studies, (2) 
analytic studies; and (8) experimental 
studies. Analytic studies specifically de- 
signed to examine a particular hypothesis, 
that is, the role of hard contact lens wear 
in the development of keratoconus, were 
more suitable for our study. The analytic 
studies can also be divided into two main 
groups, the case history study and the 
cohort study. We used the case history 
investigation in our study for the follow- 
ing reasons: (1) One begins with a fixed 
number of cases and there needs to be 
relatively little concern for low incidence 
of the disease. For example, if one consid- 
ers an average incidence of keratoconus 
of l in 10,000, we would have had to 
study 1,620,000 cases to obtain a sample 
of the same size as the one we used in our 
paper. (2) Age of onset: It is generally 
accepted that the average age of onset of 
keratoconus is 18 years. Therefore, if our 
consultand, that is, if the person whose 
genotype we are evaluating is still unaf- 
fected at 20, 25, or 30 years old, the 
greater the probability that he did not 
inherit the biologic genetic factor pre- 
sumably necessary for the development 
of keratoconus. 

Dr. Sommer’s dogmatism could be 
caused by his confusion about 
keratoconus. Although it is relatively easy 
to find a cause in an iatrogenic disease 
with a simple unitary etiology, keratoco- 
nus results from the interplay between 
multiple biological (genetic) and environ- 
mental factors. Even when the environ- 
mental contribution is considered apart 
from the inheritance as it was in our 
paper, multiple interaction between host 
factors and environmental factors can be 
expected to be responsible for the devel- 
opment of events leading to the inception 
and progression of the disease. Dr. 
Sommer’s difficulties in diagnosing 
keratoconus are his own. Before the diag- 
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nosis of keratoconus can be made, it has 
to be suspected. The progress of myopia 
in keratoconus is not axial but curvature 
myopia, which can be objectively evalu- 
ated with the keratometer. 

We conducted our study by using the 
analytic investigation, case history study. 
However, the lack of a better control 
group prevented us from even attempting 
to use statistics to prove our hypothesis: 
Therefore, a causal relationship was 
never proposed; instead, we formulated a 
hypothesis of circumstantial association 
between hard contact lens wear and the 
development of keratoconus. A review of 
the published reports shows that similar 
epidemiologic studies have made enor- 
mous contributions to medicine: aniline 
dye and carcinoma of the bladder, asbes- 
tos and lung cancer, fluoridation and den- 
tal cavities, oxygen and retrolental fibro- 
plasia, to name a few examples. Finally, 
as Sir William Osler said: “The greater 
the ignorance, the greater the dogma- 
tism." 

ANTONIO R. GASSET, M.D. 
Gainesville, Florida 
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Neuro-ophthalmology. By Joel S. Glaser. 
Hagerstown, Maryland, Harper and 
Row, Inc., 1978. Hardcover, 364 pages, 
table of contents, index, 220 black and 
white figures, 3 color plates. $35 


This textbook was published previous- 
ly as a section in "Clinical Ophthalmolo- 
gy, the superb five-volume loose-leaf 
series edited by Thomas D. Duane. In 
revising the original section from “Clini- 
. cal Ophthalmology," a separate index was 
added and each chapter now begins with 
a short outline. 

Joel Glaser wrote the first eight of the 
15 chapters of the text. In Chapters 1 to 3, 
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he discusses neuro-ophthalmologic histo- 
ry and physical examination. In Chapter 
4, he studies the anatomy of the visual 
sensory system. In Chapters 5 through 7, 
Glaser discusses the prechiasmal, chias- 
mal, and retrochiasmal visual pathways, 
respectively. In Chapter 8, he reviews the 
pupil and accommodation. Robert Daroff, 
Louis Dell'Osso, and Todd Troost were 
responsible for Chapters 9 to 11, which 
comprise a section on the ocular motor 
system. These chapters contain many 
bioengineering terms and the authors 


have provided a separate glossary for this 


section. In Chapters 9 to 11, the au- 
thors discuss eye movement characteris- 
tics and recording systems, supranuclear 
disorders of eye movements, and nys- 
tagmus and related ocular oscillations. 
Joel Glaser wrote Chapters 12 and 13 
concerning infranuclear disorders of eye 
movements and congenital anomalies of 
innervation. Todd Troost discusses mi- 
graines and related conditions. Glaser 
and Troost are co-authors of Chapter 15, 
which reviews aneurysms, arteriovenous 
communications, and related vascular 
malformation. 

The text provides a concise survey of 
neuro-ophthalmologic topics. The refer- 
ences at the end of each chapter are exten- 
sive and up-to-date. The index is 12 pages 
long and is well organized. The photo- 
graphs are generally of high quality. One 
disappointing feature of the text is the 
cursory discussion of computed tomogra- 
phy. This noninvasive radiologic tech- 
nique has become an important diagnos- 
tic tool and could have been more fully 
covered. No illustrations of computed to- 
mography scans appear in the text. 

Although this book is not as compre- 
hensive as "Clinical Neuro-ophthalmo- 
logy” by Walsh and Hoyt, it is current, 
concise, well written, and can be highly 
recommended to the resident in training 
as well as the practicing ophthalmologist. 

WALTER JAY 
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Controversy in Ophthalmology. Edited 
by Robert J. Brockhurst, S. Arthur Borv- 
choff, B. Thomas Hutchinson, and Sim- 
mons Lessell. Philadelphia, W. B. 
Saunders Company, 1977. Clothbound, 
959 pages, table of contents, index, 93 
tables, 205 black and white figures, 1 
color plate. $42.50 


This is an exceptionally interesting 
book that provides support for a variety of 
different ophthalmic opinions. The text is 
arranged in a series of discussions that 
lead off with an introductary statement by 
one or two of the editors, followed by the 
views of an advocate of a particular opin- 
ion and then a further discussion by an- 
other expert that is not necessarily direct- 
ly opposed to the earlier view, but not in 
total agreement. The editors then provide 
a concluding comment. They selected 
some of the leading ophthalmologists in 
the United States and Britain to debate 
their concepts about a variety of themes. 

The some 30 topics included cover a 
diversity of material that ophthalmolo- 
gists often discuss: phacoemulsification, 
absorbable and nonabsorbable sutures, 
cataract surgery, management of subluxa- 
ted lenses, postoperative care of the cata- 
ract patient, prone or upright gonioscopy, 
ocular hypertension or early glaucoma, 
trabeculectomy, and other filtering opera- 
tions, flat anterior chamber after filtering, 
intraocular lenses, glaucomatous atrophy, 
diagnosis of orbital lesions, surgery or 
radiation for eyelid cancer, surgery of 
blowout fractures, time of surgery for 
congenital strabismus, corticosteroids in 
herpes simplex infection, vitreous sur- 
gery, retinal holes without detachment, 
management of slowly progressive malig- 
nant melanomas, diabetic retinopathy, 
serous choroidopathy, histoplasmosis, 
uveitis treatment and diagnosis, develop- 
mental dyslexia, optic neuritis treatment, 
and gliomas of the anterior pathway. 

Many of these are topics about which 
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there is discussion and sometimes strong 
feelings, which are often the result of 
insufficient observation or a limited op- 
portunity for study. The views of the 
authors are always provocative. The edi- 
tors have selected many of the chief pro- 
ponents of a particular viewpoint and 
their introduction and subsequent com- 
ments do much to place the discussions in 
context. The volume is highly recom- 
mended for those practitioners who seek a 
balanced presentation of differing view- 
points. 

FRANK W. NEWELL 


SYMPOSIA 


Advances in Ophthalmology, Volume 35. 
Edited by M. J. Roper-Hall, H. Sautter, 
and E. B. Streiff. Basel, Switzerland, S. 
Karger AG Medical and Scientific Pub- 
lishers, 1978. Clothbound, index, 58 
black and white figures, 9 tables. $72 


FRANCOIS, JULES: Heredity of the choroidal 
dystrophies 


HAASE, WOLFGANG: Optische penalisation als 
therapeutisches hilfmittel beim fruhkindlichen 
strabismus 


JERNDAL, TORD, AND SVEDBERGH, BJÖRN: Goniod- 
ysgenesis in exfoliation glaucoma 


TSUKAHARA, SHIEGEO: Hyperpermeable disc cap- 
illaries in glaucoma 


TSUKAHARA, S., NAGATAKI, S$, SUGAYA, M, 
YOSHIDA, S., AND KOMuRO, Y.: Visual field defects, 
cup-disc ratio and fluorescein angiography in glau- 
comatous optic atrophy 


LEUENBERGER, P. M.: Morphologie fonctionnelle 
de la cornée 


DEMELER, U.: Verlaufskontrollen von iristumoren 
mit hilfe der fluoreszenzangiographie 


The Ocular and Cerebrospinal Fluids. 
By L. Z. Bito, H. Davson, and J. D. 
Fenstermacher. London, Academic 
Press, 1977. Hardcover, 561 pages, 
table of contents, over 300 black and 
white figures, 1 color plate. $39 
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BRIGHTMAN, M. W.: Morphology of blood-brain 
interfaces 


RAVIOLA, G.: The structural basis of the blood- 
ocular barriers 


TRIPATHI, R. C.: The functional morphology of the 
outflow systems of ocular and cerebrospinal fluids 


GOMEZ, D. G., AND Potts, D. G.: Effects of pres- 
sure on the arachnoid villus 


SEGAL, M. D., AND POLLAY, M.: The secretion of 
cerebrospinal fluid 


WRIGHT, E. M., WIEDNER, G., AND RUMRICH, G.: 
Fluid secretion by the frog choroid plexus 


MAREN, T. H.: Ion secretion into cerebrospinal 
fluid 


COLE, D. F.: Secretion of the aqueous humour 
OLDENDORF, W. H.: The blood-brain barrier 


LEVIN, E.: Are the terms blood-brain barrier and 
brain capillary permeability synonymous? 


KAUFMAN, J. J., KOSKI, W. S., AND BENSON, D. W.: 
Temperature and pH sensitivity of the partition 
coefficient as related to the blood-brain barrier to 
drugs 


LORENZO, A. V.: Factors governing the composition 
of the cerebrospinal fluid 


BITO, L. Z., AND WALLENSTEIN, M. C.: Transport 
of prostaglandins across the blood-brain and blood- 
aqueous barriers and the physiological significance 
of these absorptive transport processes 


MAREN, T. H.: Ion secretion into the posterior 
aqueous humor of dogs and monkeys 


BRADBURY, M. W. B., AND SARNA, G. S.: Homeo- 


stasis of the ionic composition of the cerebrospinal 
fluid 


ABBOT, N. J., PICHON, Y., AND LANE, N. J.: Primi- 
tive forms of potassium homeostasis. Observations 
on crustacean central nervous system with implica- 
tions for vertebrate brain 


BITO, L. Z.: The physiology and pathophysiology of 
intraocular fluids 


BILL, A.: Basic physiology of the drainage of aque- 
ous humor 


TRIPATHI, R. C.: Uveoscleral drainage of aqueous 
humour 


BILL, A.: A reply to R. Tripathi: Uveoscleral drain- 
age of aqueous humour 


LANGHAM, M. E.: The aqueous outflow system and 
its response to autonomic receptor agonists 
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DoMER, F. R.: Basic physiology of cerebrospinal 
fluid outflow 


MCCOMB, J.G., DAVSON, H., AND HOLLINGS- 
WORTH, J. R.: Attempted separation of blood-brain 
and blood-cerebrospinal fluid barriers in the rabbit 


WELCH, K.: Selected topics relating to hydrocepha- 
lus 


Porrs, D. G., AND GOMEZ, D. G.: Radiological 
studies of cerebrospinal fluid and hydrocephalus 


SORENSEN, S. C., AND GJERRIS, F.: Adaptation of 
intraventricular pressure tó acute changes in brain 
volume 


HAKIM, S.: Considerations on the physics of hydro- 
cephalus and its treatment 


KUPFER, C., AND BALLINTINE, E. J.: The glaucomas 


TRIPATHI, R. C.: Pathologic anatomy of the outflow 
pathway of aqueous humour in chronic simple 
glaucoma 


LANGHAM, M. E.: The variability of the resistance 
to aqueous flow through the intrascleral venous 
plexus 


KAUFMAN, P. L., BILL, A., AND BÁRÁNY, E. H.: 
Effect of cytochalasin B on conventional drainage 
of aqueous humor in the cynomolgus monkey 


KAUFMAN, P. L., AND BÁRÁNY, E. H.: Recent obser- 
vations concerning the effects of cholinergic drugs 
on outflow facility in monkeys 


COGAN, D. G., AND KUWABARA, T.: Papilledema 


JAMES, A. E., JR., FLOR, W.J., NOVAK, G.R., 
STRECKER, E.-P., BURNS, B., AND EPSTEIN, M.: 
Experimental hydrocephalus 


CsERR, H. F., COOPER, D. N., AND MILHORAT, 
T. H.: Flow of cerebral interstitial fluid as indicated 
by the removal of extracellular markers from rat 
caudate nucleus 


STERN, J., HocHWALD, G. M., WALD, A., AND 
GANDHI, M.: Visualization of brain interstititial 
fluid movement during osmotic disequilibrium 


EAKINS, K.E.: Prostaglandin and non- 
prostaglandin mediated breakdown of the blood- 
aqueous barrier 


RAPOPORT, S. I.: Osmotic opening of blood-brain 
and blood-ocular barriers 


YUDILEVICH, D. L., AND BARRY, D. I.: Indicator 
diffusion and other non-destructive methods for the 
study of experimental modifications of the blood- 
brain barrier 


SAUNDERS, N. R.: Ontogeny of the blood-brain bar- 
rier ` P 


ABSTRACT DEPARTMENT 


“EDITED BY DAVID SHOCH, M.D. 


Annals of Neurology 


PAPILLOPHLEBITIS: BENIGN RETINOPA- 
THY RESEMBLING PAPILLEDEMA OR 
PAPILLITIS. Ellenberger, C., Jr., and 
Messner, K. H. (Milton Hershey Med. 
Ctr., Pennsylvania State Univ., Her- 
shey, Pa.). Ann. Neurol. 3:438, 1978. 


Three young odult patients are described to 
illustrate an uncommon syndrome, papil- 
lophlebitis. This entity, characterized by mild 
but protracted monocular visual impairment, 
edema of the optic disk, retinal venous en- 
gorgement, and perivenous retinal hemorrhag- 
es, resembles atherosclerotic occlusion of the 
central retinal vein in older patients. In young- 
er individuals it is benign and self limited, but 
may be incorrectly diagnosed as optic neuritis 
or papilledema. These alternatives can usually 
be excluded if tests of visual function do not 
indicate an optic nerve conduction defect and 
if the clinical presentation and examination of 
the opposite ocular fundus do not disclose 
evidence of increased intracranial pressure. 
Because resolution usually occurs spontane- 
ously, immediate neuroroentgenographic tests 
may be inappropriate. Effective treatment has 
not been established; local instillation of corti- 
costeroids may hasten recovery. (1 figure, 8 
references)—Authors' abstract 


Archives of Dermatology 


UVEITIS, POLIOSIS, HYPOMELANOSIS, 
AND ALOPECIA IN A PATIENT WITH MA- 
LIGNANT MELANOMA. Sober, A. J., and 
Haynes, H.A. (Massachusetts Gen. 
Hosp., Boston, Mass.). Arch. Dermatol. 
114:439, 1978. 

Bilateral uveitis, poliosis, hypomelanosis, 
and alopecia (Vogt-Koyanagi-Harada syn- 
drome) developed spontaneously in a 57- 
year-old woman following operation for meta- 
static malignant melanoma. She has been 
disease-free for eight and one half years in 


spite of a highly unfavorable prognosis. With- : 
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in the framework of current concepts of cell- 
mediated and humoral immunity in patients 
with malignant melanoma, activity of the 
hosts immune system is postulated for the 
destruction of normal melanocytes in the skin, 
hair follicle, and uveal tract, as well as for the 
favorable outcome. (3 figures, 25 references)— 
Authors' abstract 


Archives of 
Internal Medicine 


SYSTEMIC FACTORS CONTRIBUTORY TO 
RETINAL VEIN OCCLUSION. McGrath, 
M. A., Wechsler, F., Hunyor, A. B., and 
Penny, R. (St. Vincent's Hosp., Darling- ~ 
hurst, Australia). Arch. Intern. Med. 
138:216, 1978. 


This study was undertaken in 79 patients 
with retinal vein occlusion to assess the differ- 
ent systemic mechanisms contributing to the 
occlusion, namely, intrinsic vessel disease and 
abnormalities of the blood constituents and 
blood viscosity. In 55 patients older than 50 
years of age, important associations were 
hypertension, abnormal results on glucose tol- 
erance test, hyperlipidemia, chronic lung dis- 
ease, and elevated serum IgA levels. In the 24 
patients younger than 50 years of age, male 
incidence was high and important associa- 
tions were head injuries, hyperlipidemia, and 
the use of estrogen-containing preparations. 
Hyperviscosity and cryofibrinogenemia were 
prominent in both groups. (3 figures, 2 tables, 
32 references)—Authors' abstract 


British Journal of 
Anaesthesia 
INTRAOCULAR PRESSURE CHANGES DUR- 
J ING HALOTHANE AND ENFLURANE AN- 


ESTHESIA. Runciman, J.C., Bowen- 
Wright, M., Welsh, N. H., and Down- 
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ing, J. W. (Dept. Anesthesia, Univ. of 
Natal, Congella, South Africa). Br. J. 
Anaesth. 50:371, 1978. 


The authors measured intraocular pressure 
in 20 patients anesthetized with halothane or 
enflurane for repair of trauma to the eye. The 
changes in intraocular pressure with halo- 
thane 0.5% were unpredictable, whereas 
enflurane 1% reduced intraocular tension con- 
sistently in all the patients studied. Enflurane 
is recommended as a possible alternative anes- 
thetic for surgery on the open eye. (2 figures, 8 
references)—Authors' abstract 


British Journal of 
Ophthalmology 


PATTERN OF AMBLYOPIA AND FIXATION 
AFTER KERATOPLASTY. Singh, G., and 
Das, P. N. (Dept. Ophthalmol., Maulana 

“Azad Med. College and Irwin Hosp., 
New Delhi, India). Br. J. Ophthalmol. 
62:29, 1978. 


In 40 cases of clear corneal grafts, the visual 
acuities with the best optical correction were 
analyzed with respect to: (1) the age at which 
the patient’s cornea had become scarred, 
(2) his or her age at the time of surgery, and (3) 
the fixation pattern at the final assessment of 
the visual result. The poorest results, i.e., se- 
vere, irreversible amblyopia with eccentric 
fixation, were observed in cases of unilateral 
scarring incurred before-the age of five years 
and not repaired until the second or third 
decade of life. In cases of bilateral scarring 
sustained before the age of five, the corneal 
graft improved the vision of the eye with 
better preoperative acuity and foveal fixation. 
If the scarring had occurred after the age of 
five years, the visual results were good and not 
demonstrably dependent upon the time inter- 
va] between the occurrence of the scarring and 
its repair. In most of these cases the final 
fixation pattern was foveal. The keratoplasties 
did not influence any strabismus present be- 
fore the operation. (4 figures, 3 tables, 12 
references)—Peter C. Kronfeld 


HISTOPATHOLOGY OF HUMAN SUPER- 
FICIAL HERPES SIMPLEX KERATITIS. 
Maudgall, P.C., and Minotten, L. 
(Dept. Ophthalmol, Catholic Univ., 
Leuven, Belgium). Br. J. Ophthalmol. 
62:46, 1978. 
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The authors obtain specimens of corneal 
epithelium in cases of superficial keratitis by 
applying a 2.396 solution of collodion in amyl 
acetate to the dried corneal surface with a 
small, soft hair brush. The solvent evaporates 
quickly, leaving behind a thin, transparent 
film of collodion which can be lifted off with 
fine forceps and includes a layer of corneal 
epithelium. The entire film or parts of it are 
mounted on glass slides, with the epithelium 
side down. The collodion is dissolved with 
acetone, leaving the epithelial cells adherent 
to the slide which can then be treated by 
conventional staining methods. Preparations 
suitable for electron microscopy can be ob- 
tained by treating the film with glutaraldehyde 
and osmium tetraoxide. Experimental studies 
on rabbits have revealed no permanent dam- 
age to the cornea. The present paper describes 
and illustrates the authors' findings in 20 cases 
of superficial herpetic ulcers. The dendrites 
are composed of rounded epithelial cells and 
of syncytia made up of oddly shaped cell 
nuclei. Pseudopodia-like processes containing 
DNA and some RNA extend from the syncytia 
into the surrounding epithelial cells which, on 
coming in contact with these processes, be- 
come rounded and liquified, thus giving rise to 
another syncytium. The superficial cells sur- 
rounding the dendritic lesions are elongated 
and oriented parallel to the long axis of the 
lesion, assuming a more accurate orientation 
around the terminal bulbs of the dendrite. 
Polymorphonuclear leukocytes and lympho- 
cytes are conspicuously absent from the prep- 
arations. (12 figures, 10 references)—Peter C. 
Kronfeld 


British Medical Journal 


HLA PATTERNS AND DIABETIC RETINOP- 
ATHY. Larkins, R. G., Martin, F. I., and 
Tait, B. D. (Royal Melbourne Hosp., 
Melbourne, Australia). Brit. Med. J. 
1:1111, 1978. 


Studies in diabetic identical twins have sug- 
gested that genetic factors may have a role not 
only in the liability to diabetes but also in the 
likelihood of diabetics developing retinopa- 
thy. The pattern of HLA antigens is genetical- 
ly determined and the association between the 
HLA patterns and insulin-dependent diabetes 
has been well established. This investigation 
was aimed at seeking an association between 
the HLA pattern and liability to or protection 
from severe diabetic retinopathy in insulin- 
dependent diabetic patients. 
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There is a strong association between HLA 
antigens Al and B8. Thus the pattern B8 
without Al is uncommon, occurring in only 
496: of nondiabetic Caucasians. The current 
study shows a strong association between this 
unugual HLA pattern (B8 without Al) and 
severe proliferative retinopathy in insulin- 
dependent diabetic patients. This suggests 
that genetic factors linked to the HLA system 
have a dominant role in determining the de- 
velopment of, or protection from, diabetic 
complications. (1 table, 4 references)—David 
Shoch 


Diabetes 


QUANTITATIVE VITREOUS FLUOROPHO- 
TOMETRY. A SENSITIVE TECHNIQUE 
FOR MEASURING EARLY BREAKDOWN 
OF THE BLOOD-RETINAL BARRIER IN 
YOUNG DIABETIC PATIENTS. Waltman, 
S. R., Oestrich, C., Krupin, T., Hanish, 
S., Ratzan, S., Santiago, J., and Kilo, C. 
(Washington Univ. School of Med., St. 
Louis, Mo.). Diabetes 27:85, 1978. 


Vitreous and aqueous humor fluorescein 
concentrations were measured one hour after 
graded intravenous fluorescein was given to 20 
juvenile diabetics, ages 20 to 40, with and 
without retinopathy, and to 12 controls of 
similar age. Vitreous fluorescein concentra- 
tions were significantly higher in diabetics, 
indicating breakdown of the blood-retinal bar- 
rier. Mean vitreous fluorescein values were 
10.66 + 0.65 for the diabetics and 4.28 + 0.37 
ng/ml for the controls, Breakdown of the 
blood-retinal barrier was also confirmed in 
diabetics under the age of 20 without retinopa- 
thy. The blood-aqueous barrier was similarly 
altered in diabetics. Vitreous fluorophoto- 
metry quantitatively measures breakdown of 
the blood-retinal barrier, possibly the earliest 
detectable ocular vascular abnormality in ju- 
venile diabetic patients. (1 figure, 1 table, 3 
references)—Authors' abstract 


Journal 
Francais d Ophtalmologie 
CONVENTIONAL LENSES AND CONTACT 
LENSES IN THE EVOLUTION OF MYOPIA. 


(French) Balacco-Gabrieli, C., Bellizzi, : 


M., Salamanna S., and Scorcia, G. (Eye 
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Clinic, Univ. of Bari, Bari, Italy). J. Fr. 
Ophtalmol. 1:283, 1978. 


The authors divided 202 patients, all of 
whom had more than five degrees of myopia in 
one or both eyes, into three subgroups. The 
first group was treated with conventional 
glasses, the second group with hard contact 
lenses, and the third group with soft contact 
lenses. Each group was subdivided by age so 
that the first subgroup was from 16 to 20 years 
old, the second subgroup from 21 to 43, and 
the third subgroup from 43 to 75. In each 
group about two thirds of the patients in the 
youngest age interval progressed no matter 
what type of corrective device was prescribed. 
On the other hand, there was very little pro- 
gression of myopia in the oldest age subgroup 
in each of the three divisions. Small variations 
were noted but when these were subjected to 
statistical analysis, there was no conclusive 
evidence that the use of contact lenses either 
slowed or stopped the progression of myopia. 
(11 references)—David Shoch 


ENZYMATIC OCULAR HYPERTENSION: A 
STATISTICAL STUDY. (French) Menezo, 
J. L., Marco, M., and Mascarell, E. V. 
(Central Hosp., Valencia, Spain). J. Fr. 
Ophtalmol. 1:289, 1978. 


Two groups of patients underwent similar 
cataract surgery except for the use of alpha- 
chymotrypsin in the first group of approxi- 
mately 1,000 patients and the absence of the 
use of chymotrypsin in the second group of 
324. The intraocular pressure was measured 
24 to 48 hours after the surgery and regularly 
thereafter. The incidence of raised intraocular 
pressure when enzymes were used was 40.3% 
and when it was not used, 25.3%. This is a 
statistically significant difference. The ocular 
hypertension persisted for about three weeks. 
When the hypertension appeared did not vary 
materially in the two groups and the duration 
was not significantly different in the two 
groups either. Further, there did not seem to 
be any relationship between the level of ocular 
hypertension and the quantity of enyzme em- 
ployed. (48 references)-—David Shoch 


METASTATIC TUMORS OF THE LIDS. 
(French) Auvert, B., Haye, C., Laurent, 
M., and Dufier, J. L. (Laénnec, Paris, 
France). J. Fr. Ophtalmol. 1:317, 1978. 
Forty-seven patients with metastatic tumors 


of the lids were studied and the sites of origin 
determined. They were, in the following order 
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of frequency: breast (28 cases, 59%), ma- 
lignant melanoma, six skin and one choroid, 
(7 cases, 25.5%), lung (6 cases, 13%), stomach 
(3 cases, 6.5%), miscellaneous, one each from 
the parotid, colon and thyroid (3 cases, 6.5%). 
(17 references)—David Shoch 


Journal of Medical Genetics 


LINKAGE RELATIONS OF A LOCUS FOR 
CONGENITAL TOTAL NUCLEAR CATA- 
RACT. Huntzinger, R.S., Weitkamp, 
L. R., and Roca, P. D. (Division of 
Genet., Univ. of Rochester School of 
Med., Rochester, N. Y.). J. Med. Genet. 
15:113, 1978. 


With the exception of zonular pulverulent 
cataract, no dominantly inherited congenital 
cataract has been found to be associated with 
any marker system. The present article reports 
a family with an autosomal dominant form of 
congenital total nuclear cataract. An examina- 
tion was done for total linkage between the 
cataract and 30 marker loci. Close linkage was 
excluded for all of the 21 informative loci. 
There was no significant evidence for linkage 
of the cataract locus with any of the marker 
loci. (1 figure, 1 table, 7 references)—David 
Shoch 


Journal of Pediatrics 


PRIMARY MENINGOCOCCAL CONJUNCTI- 
VITIS FOLLOWED BY MENINGITIS. Nuss- 
baum, E., Jeyaranjan, T., and Feld- 
man, F. (Dept. Pediatr., Maimomodes 
Med. Ctr., Brooklyn, N. Y.). J. Pediatr. 
99:784, 1978. 


The conjunctival sac is rarely the portal of 
entry for serious systemic infection. However, 
this can occur and it is reported here. Three 
days prior to the onset of systemic symptoms, 
a seven-month old child was seen with a 
severe purulent conjunctivitis. The conjunc- 
tiva was cultured and the patient given topical 
medication to use. On admission three days 
later, therapy was begun for Neisseria menin- 
gitidis on the basis of the conjunctival culture. 
The spinal fluid examination also grew this 
organism. It would seem appropriate to obtain 
smears of the exudate in severe cases of con- 
junctivitis in children. If gram-negative diplo- 
cocci are identified, systemic therapy can be 
instituted in addition to local therapy. 
(6 references)—David Shoch 
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Mayo Clinic Proceedings 


TREATMENT OF ACUTE CENTRAL RETI- 
NAL ARTERY OCCLUSION. Younge, 
B. R., and Rosenbaum, T.J. (Mayo 
Graduate School of Med., Rochester, 
Minn.). Mayo Clin. Proc. 53:408, 1978. 


A 21-year-old man suddenly lost vision in 
his only good eye one hour following carotid 
angiography. Examination revealed a central 
retinal artery occlusion with typical "boxcar- 
ring” and many platelet-fibrin emboli. The 
usual treatments with anticoagulants and 
vasodilators were tried to no avail and there- 
fore the patient was taken into the operating 
room and under general anesthesia a cut-down 
made on the supra-orbital artery and this ar- 
tery irrigated in a retrograde fashion with 
heparinized saline followed by 20 mg of pa- 
paverine. Almost immediately the normal cir- 
culation of the fundus was restored. This was 
three and a half hours after the angiogram. 
'Three hours later the vision hàd returned to 
pre-investigative levels, the edema of the disk 
had gone, as had the cherry red spot in the 
macula. There has been no further follow-up 
on this patient but the procedure is relatively 
simple, takes no sophisticated equipment and 
requires less than an hour of operating time. 
The authors appropriately point out that no 
conclusions can be drawn from one case but 
that this technique should be better known. (4 
figures, 2 references)—David Shoch 


New England Journal of 


Medicine 
DIAGNOSIS OF TREATABLE WILSON'S 
DISEASE. Cartwright, G. E. (Dept. 


Med., Univ. of Utah College of Med., 
Salt Lake City, Utah). N. Engl. J. Med. 
298:1347, 1978. 


Wilson's disease may present in a variety of 
fashions. When it presents as either a neuro- 
logic disease or psychiatric disease, there is 
almost always a Kayser-Fleischer ring present 
and if this is present, no further diagnostic test 
is needed but penicillamine treatment should 
be started as soon as possible to present fur- 
ther deterioration of the patient. On the other 
hand, when the disease presents itself as liver 
failure or anemia, then it is more difficult to 
make the diagnosis, since the Kayser-Fleischer 
ring is usually not present. Wilson's disease is 
inherited as an autosomal recessive and since 
the gene is not common in the population, 
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most patients with the disease, who are homo- 
zygotes, will be the product of the marriage of 
two carriers — heterozygotes. On the average, 
25% of the children of two heterozygotes can 
be expected to have the disease. Therefore it is 
most important to screen the siblings of any 
patient with established Wilson’s disease. A 
simple ceruloplasmin determination will 
show decreased levels, or if need be, liver 
biopsy can be done to show an increased 
copper concentration in the liver. In essence, 
this is most commonly a treatable neurologic 
or psychiatric disease, whose diagnosis can be 
made by examination of the eyes. (16 
references)—David Shoch 


Ophthalmic Surgery 


THE EFFECTIVENESS OF THE PIGTAIL 
PROBE METHOD OF REPAIRING CANA- 
LICULAR LACERATIONS. Saunders, 
D. H., Shannon, G. M., and Flanagan, 
J.C. (Wills Eye Hosp., Philadelphia, 
Pa.). Ophthalmic Surg. 9:33, 1978. 


The authors were able to follow 30 patients 
who had had canalicular lacerations repaired 
by the use of a pigtail probe. The average 
follow-up time was 23 months and at the end 
of this time, only 11 of the 30 patients had a 
patent canalicular system, but significantly, of 
the 19 patients whose surgery failed, 14 re- 
mained asymptomatic and without complaint. 
The authors conclude that the pigtail probe- 
technique is not a good one for repairing 
caniculi since it frequently produces false 
passages and is difficult to manipulate. They 
suggest that this technique be abandoned and 
instead a canicular support technique be used 
such as a Veirs rod or a Johnson wire and that 
the canaliculus itself be repaired by end to end 
suturing with 8-0 or 9-0 silk. (5 figures, 6 
tables, 20 references)—David Shoch 


Ophthalmology 


THE PHARMACOLOGY OF AMBLYOPIA. 
Duffy, F. H., Burchfiel, J. L., and Snod- 
grass, S. R. (Dept. Neurol., Children's 
Hosp. Med. Ctr., Boston, Mass). Oph- 
thalmol. 85:489, 1978. 

Physiologic and anatomic evidence has sug- 
gested an anatomic disconnection between the 
deprived eye and visual cortical neurons in 


cats made amblyopic by monocular depriva- 
tion. Clinical and visual-evoked response data 
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suggest, however, that inhibition may play a 
major role in amblyopia. Accordingly, the au- 
thors intravenously administered anti-inhib- 
itory compounds (biocuculline, ammonium 
ion, naloxone) to amblyopic cats and demon- 
strated a substantial restoration of binocular 
input to the visual cortex. Such pharmacologic 
reversal suggests that amblyopia is not an 
anatomically fixed lesion. (2 figures, 33 
references)—Authors' abstract 


DIFFUSE UNILATERAL SUBACUTE NEU- 
RORETINITIS. Gass, J. D. M, Gilbert, 
Jr., W. R., Guerry, R. K., and Scelfo, R. 
(Bascom Palmer Eye Inst, Univ. of 
Miami School of Med., Miami, Fla.). 
Ophthalmol. 85:521, 1978. 


Thirty-six young healthy patients developed 
a peculiar clinical syndrome affecting only one 
eye. The early stage of the disease was charac- 
terized by visual loss, vitritis, mild papillede- 
ma, and successive crops of multiple, evanes- 
cent, gray-white, deep, retinal lesions. Over a 
period of many months there developed wide- 
spread, diffuse and focal depigmentation of 
the pigment epithelium, retinal arterial nar- 
rowing, optic atrophy, severe visual loss, and 
electroretinographic changes, A motile, sub- 
retinal round worm, probably a Toxocara, was 
observed in two patients. If in fact the parasite 
can be located in an area outside of the central 
macular area, photocoagulation can be used to 
destroy it since there is no evidence to date 
that this procluces an exaggerated inflammato- 
ry response. If the worm cannot be located and 
destroyed by photocoagulation, a trial of both 
corticosteroids and antihelminthic agents is 
advisable if the disease is recognized in its 
early stages. Chances of involvement of the 
second eye are small. (9 figures, 26 
references)—David Shoch 


Plastic and Reconstructive 
Surgery 

USE OF AN ENCIRCLING SILICONE RUB- 
BER STRING FOR THE CORRECTION OF 
LAGOPHTHALMOS. Lessa, S., and Car- 
reirao, S. (Dept. of Plastic and Recon- 
structive Surg., Pontificia Universidade 
Catolica do Rio de Janeiro Med. School, 
Rio de Janeiro, Brazil). Plast. Reconstr. 
Surg. 61:719, 1978. 


A silicone rubber string, one millimeter in 
diameter, is inserted under the skin near the 
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lid margin in the upper and lower lids. This is 
inserted in a circular fashion, starting at the 
outer canthus, going across the upper lid 
under the medial canthal ligament and back 
through the lower lid to emerge again at the 
lateral canthus. At this point the silicone string 
is attached to the periosteum of the lateral 
orbital margin. (5 figures, 23 references)— 
David Shoch 


Southern Medical Journal 


OCULAR FINDINGS IN WHIPPLE'S DIS- 
EASE. Leland, T. M., and Chambers, 
J. K. (Dept. Ophthalmol, Univ. of 
South Carolina, Charleston, S. C.). 
South. Med. J. 71:335, 1978. 


Intestinal lipodystrophy, first described by 
Whipple, is characterized by intestinal malab- 
sorption, diarrhea, progressive weight loss, 
polyarthralgia, and neurologic disorders. The 
diagnosis is confirmed by finding accumula- 
tions of foamy macrophages containing PAS- 
positive phagosomes in jejunal biopsy, Gram- 
positive bacilli have been implicated as the 
causative agents, and antibiotics have reduced 
the fatality rate. Since 1968 it has been known 
that there is frequently ocular involvement in 
patients with Whipple’s disease. This includes 
papilledema, vitreous hemorrhages, external 
ophthalmoplegia, and optic atrophy. The pa- 
tient reported here had uveitis, glaucoma, su- 
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perficial punctate keratitis, and a fibrovascular 
pannus involving the anterior chamber angles 
and corneal periphery in both eyes. It has been 
suggested that hypersensitivity explains the 
ocular involvement in Whipple’s disease. 
The pathogenic organisms apparently inwade 
the eye and establish a hypersensitivity 
antigen-antibody response. Macrophages con- 
taining PAS-staining granules identical to 
those present in the jejunal biopsy specimens 
have been found in the retina of patients 
having Whipple’s disease and ocular symp- 
toms. (2 figures, 1 table, 20 references)—David 
Shoch 


NEURAL AND DURAL OPTIC NERVE MEA- 
SUREMENTS WITH A-SCAN ULTRASO- 
NOGRAPHY. Skalka, H. W. (Univ. Ala- 
bama, Birmingham, Ala.). South. Med. 
J. 71: 399, 1978. 


Ultrasonography has been shown to be of 
great value in studying drusen, cupping, and 
elevation of the optic disk, as well as mass 
lesions of the orbital optic nerve. The author 
finds A-scan ultrasonography to be an accurate 
and simple method of measuring both the 
diameter of the retrobulbar optic nerve and 
the size of the subdural perineural space. The 
author finds the intervaginal space of the retro- 
bulbar optic nerve to be uniformly enlarged in 
papilledema, optic nerve lesions, and endo- 
crine orbitopathy. (3 figures, 2 references)— 
Author’s abstract 





NEWS ITEMS 


EDITED BY THOMAS CHALKLEY, M.D. 
700 North Michigan Avenue, Chicago, Illinois 60611 


For adequate publicity, notices of postgraduate courses, meetings, and lectures 
must be received at least three months before the date of occurrence. 


AMERICAN INTRA-OCULAR IMPLANT 
SOCIETY: LENS SYMPOSIUM 


The American Intra-Ocular Implant Society will 
hold its annual Intraocular Lens Symposium at the 
Century Plaza Hotel in Los Angeles April 8-11, 
1979, For further information, write Kenneth J. 
Hoffer, M.D., Chairman, P.O. Box 3140, Santa 
Monica, CA 90403. 


RESEARCH TO PREVENT BLINDNESS, 
INC., AWARDS 


Jules Stein, chairman of Research to Prevent 
Blindness, Inc., announced Daniel M. Albert, pro- 
fessor of ophthalmic pathology at Harvard Medical 
School, Boston, as the recipient of the second annual 
Research to Prevent Blindness—William and Mary 
Greve International Scholars Award. The $25,000 
award, the largest given internationally in the field 
of ophthalmic research, is intended to advance the 
work of outstanding young M.D. or Ph.D. scien- 
tists who are exploring new concepts in sight saving. 
The award was given to Dr. Albert in consideration 
of his pioneering research in the causes and patho- 
genesis of ocular tumors, particularly retinoblas- 
toma and malignant melanoma. 

Dr. Stein also announced the recipients of two 
additional annual scholars awards of $10,000 each: 
Ronald E. Smith, associate professor of ophthalmol- 
ogy at the University of Southern California, Los 
Angeles, received the 1978 Research to Prevent 
Blindness—James S. Adams Scholars Award for 
his work in ocular histoplasmosis; Thom J. 
Zimmerman, associate professor of ophthalmology 
and pharmacology at Louisiana State University, for 
his research in glaucoma and timolol, the beta- 
adrenergic blocker. 


STATE UNIVERSITY OF NEW YORK: 
29TH ANNUAL POSTGRADUATE COURSE 
IN OPHTHALMOLOGY 


The State University of New York will hold its 
99th Annual Postgraduate Course in Ophthalmolo- 
gy Dec. 1 and 2, 1978. This year's program will 
emphasize pediatric ophthalmology, vitreoretinal 
disease, ocular pathology with clinical correlations 
in iris-corneal lesions, the macula, and glaucoma. 


For further information, write Program Assistant, 
Office of Graduate and Continuing Education, State 
University of New York, Upstate Medical Center, 
750 East Adams St., Syracuse, NY 13210; telephone 
(315) 473-4607. 


ESTELLE DOHENY EYE FOUNDATION: 
POSTGRADUATE CONFERENCE ON 
DIAGNOSTIC TECHNIQUES IN 
OPHTHALMOLOGY 


The Estelle Doheny Eye Foundation and the 
University of Southern California Department of 
Ophthalmology will sponsor a postgraduate confer- 
ence dealing with practical aspects of diagnostic 
techniques in ophthalmology Dec. 14-16, 1978, on 
the Health Sciences Campus of the University of 
Southern California Medical School, Los Angeles. 
Don Minckler will be conference director; Lorenz 
E. Zimmerman will give the Estelle Doheny Me- 
morial Lecture on changing concepts in the treat- 
ment of melanomas. William F. Hoyt will give the 
Irvine Memorial Lecture on the vitreous connection. 
For more information, write S. William Dowey, 
Estelle Doheny Eye Foundation, 1355 San Pablo 
St, Los Ángeles, CA 90033; telephone (213) 226- 
2751. 


RUDOLPH ELLENDER MEDICAL 
FOUNDATION: 19TH ANNUAL 
INSTRUCTIONAL COURSE 


The Rudolph Ellender Medical Foundation will 
present its 19th Annual Instructional Course in 
Contact Lens Fitting in New Orleans March 29 and 
30, 1979. For further information, write Joseph A. 
Baldone, M. D., Rudolph Ellender Medical Foun- 
dation, Inc., Roof, Delta Towers, New Orleans, LA 
70112. 


UNIVERSITY OF MICHIGAN MEDICAL 
CENTER: OPHTHALMOLOGY 
CONFERENCE 

The University of Michigan Medical Center De- 


partment of Postgraduate Medicine and Health Pro- 
fessions Education will sponsor an ophthalmology 
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conference May 10 and 1], 1979, at the Towsley 
Center, Ann Arbor, Michigan. For further informa- 
tion, write Floyd C. Pennington, Director, Office of 
Continuing Education, Towsley Center for Contin- 
uing Medical Education, University of Michigan 
Medical School, Ann Arbor, MI 48109. 


UNIVERSITY OF VERMONT: NEW 
DIVISION OF OPHTHALMOLOGY 


The University of Vermont College of Medicine 
has established a fulltime Division of Ophthal- 
mology. Phil Aitken has been named chairman 
of the division as well as chief of the Ophthal- 
mology Service at the Medical Center Hospital of 
Vermont. 


MIAMI OPHTHALMOLOGICAL SOCIETY: 
CURRENT OFFICERS 


The current officers of the Miami Ophthal- 
mological Society for 1978-1979 are as follows: 
President, James C. Major; Secretary, David J. B. 
Singer. 
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NATIONAL EYE INSTITUTE: 
FELLOWSHIP PROGRAM IN BIOMETRY 
AND EPIDEMIOLOGY 


The Office of Biometry and Epidemiology, Na- 
tional Eye Institute, in Bethesda, Maryland, offers a 
two-year pre- or postresidency ophthalmology fel- 
lowship in biometry and epidemiology. The fellow- 
ship includes participation in the planning, protocol 
development, and scientific administration of clini- 
cal trials and other epidemiological studies. The 
program provides for study in the following: the 
general principles of research; the methodology of 
clinical trials; basic statistics; the principles of epi- 
demiology; and an introduction to the use of com- 
putors. About 70 to 80% of the time is spent obtain- 
ing practical experience in clinical trials and epide- 
miologic research with the other 20 to 30% allocated 
to the study program. A short training course in 
ophthalmology can be provided for those requiring 
it. Further, a limited amount of primary patient care 
responsibilities can be arranged. 

For further information, write Karen Wright, Per- 
sonnel Office, National Eye Institute, 9000 Rock- 
ville Pike, Bethesda, MD 20014; telephone (301) 
496-4274. 
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The Atlas of 





Here unquestionably is one of the most comprehen- 
sive books on eye surgery in existence: A monu- 
mental resource and reference work with detailed 
descriptions of surgical procedures, invaluable not 
only to the resident but to the accomplished micro- 
surgeon as well. The book is edited by Frederick H. 
Davidorf and illustrated by Donald A. Keller. The 10 
authors, among whom are William H. Havener and 
Richard H. Keates, are academicians as well as clini- 
cians and are highly recognized in their respective 
subspecialties. Step by step, the edition describes 
cataract, glaucoma, corneal, retinal, vitreous, 
strabismus, lacrimal and lid surgery. Zach major sec- 
tion is preceded by a concise review of the relevant 
surgical anatomy —an essential element frequently 
omitted in today's volumes. 


The Atlas of Eye Surgery and Related Anatomy is 
what an atlas should be above all else: Graphic. Its 
pages (approximately 300) are replete with perhaps 
some of the most extraordinary illustrations ever to 
appear in a surgical atlas — over 400 in all. These 
hitherto unpublished anatomic drawings which are 
the result of exhaustive histological research, actually 
advance the state of the art of ophthalmic illustration. 
Unlike line drawings, they combine line techniques 
with airbrushed tonal values. The result is a startling 
new realism which provides fresh insights and per- 
spectives. 


In view of the specialized nature of the contents and 
the exceptional production qualities of the Atlas, a 
very limited number of volumes have been printed. 





The world of ophthalmic surgery in one remarkable volume: 









and Related Anatomy 


Considering these factors, the $88.00 price for this 
9" x 13" case-bound leatherette-cover book is ex- 
tremely modest. 


The Atlas of Eye Surgery and Related Anatomy is 
truly a work of art and will probably become a stan- 
dard piece in every ophthalmologist's reference and 
resource library. To order YOUR copy now ... . return 
the coupon below. 
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Ophthalmology Illustrated 


A Division of Keller Publishing Co. 
PO Box 2566, Columbus, Ohio 43216 


Please send me... .......... copies of The Atlas of 
Eye Surgery and Related Anatomy at $88.00 each, 
postpaid. 
O My check or money order in the amount of 

$  . . is enclosed. 


O Bill me. 
Name 
Address 
City 


State Zip Code 
DL) Resident © Full Time Faculty Practicing 
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CALL FOR PAPERS 
The American 


2 Intra-Ocular 
Implant Society 


announces the 


WS Intraocular _ 
J. mJ. Lens Symposium 


to be held April 8-11,1979 
at the 


Century Plaza Hotel 


Los Angeles, California 
















Anyone interested in presenting original papers, 
movies, scientific or technical exhibits, 
is requested to submit his interest to the 
Symposium Chairman by October 15,1978. 
Kenneth J. Hoffer, M.D. 


P.O. Box 3140 
Santa Monica, CA 90403 








Sure, you made 
the lenses right. 

| But, 

can you prove it 

after-the-fact? 


REAL GLASS 
LENSES 
DONT CHANG 
CURVES. 


With glass you're sure, Once you've made those spectacles to the correct 
prescription, neither the lenses, nor the patient, wil! bend out of shape. 














Let's face facts. Today's consumer is very aware. And you, as the 
dispenser of a medical device, must be aware of your accountability. 
Hopefully you'll never have to defend your responsibility. But, with glass 
you're sure. 


Glass lenses won't warp in their frames or wind up in a contour that's not 
just what you specified. They won't scratch easily or cloud up. They won't 
soften or dissolve if they're accidentally splashed with chemicals. They're 
strengthened to resist shattering. With glass you're sure. 


Real glasses are made from real glass. 


SCHOTT OPTICAL GLASS INC. 
DURYEA, PENNSYLVANIA 18642 
(717) 457-7485 TWX 510-671-4535 





.. FOURTH INTERNATIONAL CONGRESS - 


ON 


PHACOEMULSIFICATION & 
CATARACT METHODOLOGY 
JUNE 27, 28, 29, 1979 
Rio De Janeiro, Brazil 


Program Directors: Robert M. Sinskey, M.D.—U.S.A. 
Pedro Moacyr Aguiar, M.D.— Brazil 


FOLLOWING THE SUCCESSFUL FORMAT OF THE THIRD INTERNATIONAL 
CONGRESS IN LONDON, ENGLAND 1977, LIVE SURGERY WILL BE PER- 
FORMED ON CLOSED CIRCUIT T.V. DEMONSTRATING THE LATEST TECH- 
NIQUES OF CATARACT SURGERY, COMBINED WITH ANTERIOR 
CHAMBER, IRIS FIXATION AND POSTERIOR CHAMBER IMPLANTS, 
CORNEAL TRANSPLANTS AND REFRACTIVE KERATOPLASTY. 


GUEST FACULTY: 

U.S.A—Robert Drews, M.D., Miles Galin, M.D., Charles Kelman, M.D., 
Richard Kratz, M.D., James Little, M.D., Donald Praeger, M.D., Steven 
Shearing, M.D., John Sheets, M.D., Robert M. Sinskey, M.D., Richard 
Troutman, M.D.; ENGLAND—Eric Arnott, M.D., Peter Choyce, M.D.; 
HOLLAND—Cornelius Binkhorst, M.D., Jan Worst, M.D.; U.S.S.R. —Svyatoslav 
Fyodorov, M.D., Michail Krasnov, M.D.; SOUTH AMERICA—-Jose Barraquer, 
M.D. 


Tuition: 300 American Dollars 
Congress Site: Intercontinental Hotel, Rio de Janeiro 


Official Travel Agency: American Worldwide Travel 
9465 Wilshire Boulevard 
Beverly Hills, California 90212 
213-278-9545 


Sponsor: Foundation for Ophthalmic Education 
2222 Santa Monica Boulevard #307 
Santa Monica, California 90404 
213-829-4711 


AMA Category 1 Credit 24 hours 
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REGISTRATION FORM 
FOURTH INTERNATIONAL CONGRESS 


NAME .. 2 ccc TUITION: $300.00 


ADDRESS A 20% charge will be made in 
= event of cancellation up to 6 
weeks prior to Congress. 


No refunds 6 weeks prior to the 
PHONE. ua. Congress. 


Send Registration Form and 
Check to: 


FOUNDATION FOR OPHTHALMIC EDUCATION 
2222 Santa Monica Boulevard #307 
Santa Monica, CA 90404 U.S.A. 


US and Canadian * : House of Vision, Chicago" 
distributors: i, N 


| ^Ostertag Optical; St. Louis © 
, Spratt Optical, Los Angeles | 
Cummins Robertson, Miami a 


“Haag-Streit Service Inc., PO. Box 127. Waldwick, N.i. 


Haag-Streit, manufacturer of the 
original Goldmann Perimeter, gives 
you complete certainty of the highest 
accuracy of results and the maximum 
economy of time in both peripheral 
and central field plotting. 


Besides this, the 940 also gives you 
complete certainty that examination 
conditions will be precisely repro- 
ducible for each patient even after a 
lapse of years between examinations. 
The Haag-Streit Goldmann Perimeter 
is available in two models; the 940-K7 
for kinetic perimetry and the 940-ST 
for both kinetic and static perimetry. 
Accessories for both consist of: 
— Patient-activated recording device 
— Central scotoma plotting device 
— Set of 102 trial lenses to meet 
requirements for examination 
within the 30? region. 


To conduct your perimetry examina- 
tions with complete certainty, 
complete accuracy and maximum 
time economy use the original Haag- 
Streit Goldmann instrument. 

Contact us or your local dealer for full 
information. 


= Dixie Ophthamie, Ne Orleans 


Western Optical, Seattle 


:* Southern Optical, Greensboro 
-West el Optical, Bradenton- Fla. 
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HARVARD MEDICAL SCHOOL 
DEPARTMENT OF CONTINUING EDUCATION 
Area Code (617) 732-1525 


ANNOUNCES 


THE GREATER BOSTON POSTGRADUATE 
OPHTHALMOLOGY COURSE 


BASIC SCIENCE AND CLINICAL REVIEW 
DECEMBER 2, 3 (Saturday, Sunday) and 
DECEMBER 8, 9, 10 (Friday, Saturday, Sunday) 
AT THE 


Sherman Auditorium, Beth Israel Hospital Boston, MA 
UNDER THE DIRECTION OF 
David MILLER, M.D. and Jonn Weiter, M.D. 
This five-day (forty-one hours, divided into two weekends) intensive continuing education course is 


designed to summarize the core and new information important to the recently trained and practicing 
ophthalmologist. 


Topics and Faculty included are: 


Optics and Refraction David Miller, M.D. 
Contact Lenses George Garcia, M.D. 
Cornea and External Ocular Diseases Claes Dohlman, M.D. 
Microbiology and Immunology Mathea Allansmith, M.D. 
Pathology Daniel Albert, M.D. 
Neuroanatomy and Neuro-ophthalmology Simmons Lessell, M.D. 
Medical Ophthalmology, Retina, Vitreous | John Weiter, M.D. 
Medical Ophthalmology, Retina, Vitreous Il Edward Ryan, M.D. 
Electrophysiology and Retinal Degenerations Eliot Berson, M.D. 
Glaucoma Richard Simmons, M.D. 
Pharmacology and Therapeutics Bernard Schwartz, M.D. 
Developmental Abnormalities Richard Robb, M.D. 
Genetics Robert Petersen, M.D. 
Strabismus Lloyd Wilcox, M.D, 
Ophthalmic Surgery, Anesthesia Thomas Hutchinson, M.D. 
Lens Biochemistry Leo Chylack, M.D. 

Orbit, Lacrimal System, Plastics Arthur Grove, M.D. 


As an institution accredited for continuing medical education, the Harvard Medical School certifies that 
this continuing medical education offering meets the criteria for approximately 41 credit hours in Category 
| of the Physicians’ Recognition Award of the American Medical Association, provided it is used and 
completed as designed. 


Attendance Limited Fee—$350 


Please make your check payable to HARVARD University, and mail to : Associate Dean, Department of 
Continuing Education, Harvard Medical School, 25 Shattuck Street, Boston, Massachusetts 02115. 





l "EASY ON THE EYE: 
‘MADE ENTIRELY OF “SOFT” 
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SOFT-SERT™ 


Packaged six to a box, comes complete with 
simple instructions. Available in two sizes: 


SOFT-SERT™ 12 


ls recommended for soft contact lens diameters 
‘from 12.5 to 14 mm. 


SOFT-SERT™ 14 


Is recommended for soft contact lens diame- 
ters exceeding 14 mm. 


| 


H ELPFU L. H l NT: The practitioner can 


1 


use SOFT-SERT™ with confidence to insert aphakic or 
other difficult-to-handle soft contact lenses during the 
fitting procedure. 


PATENT PENDING 


No' more. groping and searching for a dropped iens. 
No more inverting back against the finger problems. - 
Less handiing also reduces the risk of contamina- ^ 
tion and damage. 


SOFT-SERT™ noias the soft contact lens securely, yet 
there is immediate and automatic release of the lens upon con- 
tact with the eye. The soft, resilient rubber cup offers peri- 
pheral support preventing the soft lens from inverting after a 
less-than-perfect insertion attempt. 


SOFT-SERT™ can be easily disinfected by either 
boiling or conventional cold disinfection techniques. 


SOFT-SERT’S™ novel unifit finger attachment leaves 


both hands free to manipulate the eyelids, if necessary. Statis- 
tics show that one out of every five patients has a problem with 
contact lens insertion. The next time you have a problem 
patient... 


THINK SOFT-SERT™ 


or better yet, be prepared and order a supply now. 


SOFT-SERT" 


THAT INGENIOUS LITTLE DEVICE THAT MAKES 
SOFT CONTACT LENS INSERTION EASY 







POSTAGE & HANDLING INCLUDED 
CHECK OR MONEY ORDER MUST ACCOMPANY YOUR ORDER 


E SOFT-SERT™ INC. 

E P.O. BOX 376 

M CEDARHURST, N.Y. 11516 

M PLEASE SHIP ME THE FOLLOWING: 

E Box(es) of SOFT-SERT™ 12 (at 13.50 per box of 6) 
i Box(es) of SOFT-SERT™ 14 tat 13.50 per box ot 6) 
: NAME 

E ADDRESS 

B city _. STATE a DP 

E 

£ 





IT WILL BE WORTH 
YOUR WHILE TO LOOK 
INTO THESE NEW 
DEVELOPMENTS FROM HAAG-STREIT 


The new streamlined slit lamp model 900 CN at a saving of approximately 30%. An 
excellent piece of equipment for busy contact lens practices or second room work. 
You will find in this slit lamp the same famous Swiss quality optics and engineéring 
as in its older sibling. Available as unit or table model. 


GOLDMANN FUNDUS 
LENS FOR LASER WORK 








GOLDMANN ONE MIRROR ORA 
SERRATA LENS with depressor 
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GOLDMANN THREE 
MIRROR PEDIATRIC LENS 
with 10.0 or 11.0 mm corneal diameter 
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ALFRED P. POLL, INC. 


THE HOUSE OF QUALITY OPTICS 
40 West 55th Street + New York, NY, 10019 


















Eyedrops, 
not teardrops 


Phospholine 
lodide 


ECHOTHIOPHATE IODID 


FOR OPHTHALMIC SOLUTION) 


for accommodative 
esotropia 


The emotional impact of accommodative esotropia on a 
young child need not necessarily be followed by the 
trauma of surgery or the inconvenience and problems 
associated with wearing and caring for prescription 
lenses. The agent frequently used in the diagnosis of the 
condition is the same agent that can be used to correct 
the accommodative factor without inconvenience to 
the young patient. 


In diagnosis...One drop of PHOSPHOLINE IODIDE 
0125% instilled daily in each eye prior to retiring, for 
two or three weeks, will help to determine if there is an 
accommodative basis for the esotropia. 


In treatment...|fthereisasignificantaccommodative 
factor present, the continued use of PHOSPHOLINE 
IODIDE alone is often sufficient to correct the problem, 
as long as the drug is well tolerated. PHOSPHOLINE 
IODIDE acts by altering the accommodative conver- 
gence/accommodation relationship in a favorable way, 
so that near vision is obtained with less accommodative 
effort and fusion can frequently be reestablished. 

If corrective lenses are necessary, PHOSPHOLINE 
IODIDE may permit the use of single vision lenses in- 
stead of bifocals. 

If surgery is necessary, postoperative use of 
PHOSPHOLINE IODIDE may help correct a residual 
deviation. 


BRIEF SUMMARY 

(For full prescribing information, see package circular.) 
PHOSPHOLINE IODIDE* 

(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) 
PHOSPHOLINE IODIDE is a long-acting cholinesterase inhib- 
itor for topical use. 

indications: Glaucorna— Chronic open-angle glaucoma. 
Subacute or chronic angle-closure glaucoma after iridectomy or 
where surgery is refused or contraindicated. Certain non-uveitic 
secondary types of glaucoma, especially glaucoma following 
cataract surgery. 

Accommodative esotropia — Concomitant esotropias with a 
significant accommodative component. 

Contraindications: 1. Active uveal inflammation. 

2. Most cases of angle-closure glaucoma, due to the possibility 
of increasing angle block. 

3. Hypersensitivity to the active or inactive ingredients. 
Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase 
medications during pregnancy has not been established, nar 
has the absence of adverse effects on the fetus or on the respira- 
tion of the neonate. 

2. Succinylcholine should be administered only with great 
caution, if at all, prior to or during general anesthesia to patients 
receiving anticholinesterase medication because of possible 
respiratory or cardiovascular collapse. 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time 
undergoing treatment with systemic anticholinesterase medica- 
tions for myasthenia gravis, because of possible adverse additive 
effects. 

Precautions: 1. Gonioscopy is recommended prior to initiation 
ot therapy. 

2. Where there is a quiescent uveitis or a history of this condi- 
tion, anticholinesterase therapy should be avoided or used 
cautiously because of the intense and persistent miosis and 
ciliary muscle contraction that may occur. 

3. While systemic effects are infrequent, proper use of the drug 
requires digital compression of the nasolacrimal ducts for a 
minute or two following instillation to minimize drainage into the 
nasal chamber with its extensive absorption area. The hands 
should be washed immediately following instillation. 

4. Temporary discontinuance of medication is necessary if 
salivation, urinary incontinence, diarrhea, profuse sweating, 
muscle weakness, respiratory difficulties, or cardiac irregularities 
occur. 

5, Patients receiving PHOSPHOLINE IODIDE who are ex- 
posed to carbamate or organophosphate type insecticides and 
pesticides (professional gardeners, farmers, workers in plants 
manufacturing or formulating such products, etc.) should be 
warned ot the additive systemic effects possible from absorption 
of the pesticide through the respiratory tract or skin. During 
periods of exposure to such pesticides, the wearing of respiratory 
masks, and frequent washing and clothing changes may be 
advisable. 

6, Anticholinesterase drugs should be used with extreme 
caution, if at all, in patients with marked vagotonia, bronchial 
asthrna, spastic gastrointestinal disturbances, peptic ulcer, pro- 
nounced bradycardia and hypotension, recent myocardial 
infarction, epilepsy, parkinsonism, and other disorders that may 
respond adversely to vagotonic effects. 

7. Anticholinesterase drugs should be employed prior to 
ophthalmic surgery only as a considered risk because of the 
possible occurrence of hyphema 

8. PHOSPHOLINE IODIDE (echothiophate iodide) should be 
used with great caution, if at all, where there is a prior history of 
retinal detachment. 

Adverse Reactions: t. Although the relationship. if any, of retinal 
detachment to the administration of PHOSPHOLINE IODIDE 
has not been established, retinal detachment has been reported 
in a few cases during the use of PHOSPHOLINE IODIDE in adult 
patients without a previous history of this disorder. 

2, Stinging, burning, lacrimation, lid muscle twitching, 
conjunctival and ciliary redness, browache, induced myopia with 
visual blurring may occur. 

3. Activation of latent iritis or uveitis may occur. 

4. tris cysts may form, and if treatment is continued, may 
enlarge and obscure vision. This occurrence is more frequent in 
children. The cysts usually shrink upon discontinuance of the 
medication, reduction in strength of the drops or frequency of 
instillation. Rarely, they may rupture or break free into the 
aqueous. Regular examinations are advisable when the drug is 
being prescribed for the treatment of accommodative esotropia. 

5. Prolonged use may cause conjunctival thickening, obstruc- 
tion of nasotacrimal canals. 

6. Lens opacities occurring in patients under treatment for 
glaucoma with PHOSPHOLINE IODIDE have been reported 
and similar changes have been produced experimentally in 
normal monkeys. Routine examinations should accompany 
clinical use of the drug. 

7. Paradoxical increase in intraocular pressure may follow 
anticholinesterase instillation. This may be alleviated by prescrib- 
ing a sympathomimetic mydriatic such as phenylephrine. 
Overdosage: Antidotes are atropine, 2 mg parenterally; 
PROTOPAM* CHLORIDE (pralidoxime chloride), 25 mg per kg 
intravenously; artificial respiration should be given if necessary. 
How Supplied: Four potencies are available. 1.5 mg package 
for dispensing 0.0396 solution; 3.0 mg package for 0.0656 
solution; 6.25 mg package for 0.125% solution; 12.5 mg 
package for 0.25% solution. Also contains potassium acetate 
(sodium hydroxide or acetic acid may have been incorporated to 
adjust pH during manufacturing), chorobutanol (chloral deriva- 
tive), mannitol, boric acid and exsiccated sodium phosphate. 


nies, | The Ophthalmos Division 
Ke AYERST LABORATORIES 
MN New York, N.Y. 10017 7742 


rt Ara aLa rta aa a e a ama m MR m a a EARN ARAN a P A a a a a. 


&2 AMERICAN JOURNAL OF OPHTHALMOLOGY 


AMERICAN SOCIETY OF 
CONTEMPORARY OPHTHALMOLOGY OCULOPLASTIC AND 
14th Annual Meeting and Scientific Assembly RECONSTRUCTIVE SURGERY 
ane THE POST GRADUATE INSTITUTE OF 
Be lr aa aa THE NEW YORK EYE AND EAR INFIRMARY 
cun bulis NOVEMBER 6—9, 1978 
Caesars Palace - Las Vegas, Nevada i UNDER THE DIRECTION 
40 Hours CME Credit/Category 1 OF 
Over 100 leading ophthalmologists, under the leadership of Prafs. Jose | Bar- BYRON C. SMITH, M.D. 
inp E ms a Hre dae Pay aa ion oe rat AND 
and JOM DeHows, WHH present the latest InTOTETIaNI Tl in CHMECA! opninauimorgy. 
IGC LII will be a two-day program, conducted by world famous experts on JOHN T. SIMONTON, M.D. 


the newest advances in glaucoma, emphasizing office procedures: early ok k k 
diagnosis of glaucoma using refined perimetric techniques, ophthal- T . . 
moscopic observation of degeneration of retinal nerve fiber layer, The course will include observation of surgical 


fluorescein angiography, interpretation of optic disc changes, evalua- procedures in the operating room, lectures and 
tion of water loading, epinephrine, and arae te Io surgical anatomical dissection. 

techniques, and many other advances. Faculty will include Drs. Man- "e 

sour Armaly, Maurice Langham, Myron Yanoff, Bernard Schwartz, G. AMA-CME Category 1 credits:32 

Scuderi, J. Wollensak, and many others. Registration fee: $400.00 (Luncheons included) 
Other major seminars will include Intraocular Lens/Cataract Surgery For registration and further information, please 
chaired by Dr. Richard Troutman, Cornea and External Diseases writa: 

chaired by Dr. Herbert Kaufman, Contact Lens Update chaired by Dr. ` , 

Antonio Gasset, Vitreous/Choroid/Retina chaired by Dr. Harvey Lin- Jane Stark, Registrar 

coff, and Cosmetic Surgery chaired by Or. Pierre Guibor, all with panel Post-Graduate Institute 

discussions and question-and-answer sessions. New York Eye and Ear Infirmary 

Tutorials and workshops will be offered in Microsurgery, IOL, Ultrasonog- 310 East Fourteenth Street 

raphy, Strabismus, External Ocular Diseases, Anterior Segment Dis- New York, New York 10003 

eases, The Lacrimal System; Gonioscopy, New Drugs, and many others. 

FOR FURTHER INFORMATION AND COMPLETE PROGRAM: American 

Society of Contemporary Ophthalmology, 6 N. Michigan Ave., Chicago, IL 

60602. (312) 236-4673. 
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Sterilization Tray 
This sturdy plastictray provides a Constructed of specially anodized Tear Duct Tubes 


convenient method for storage of aluminum, this impact-resistant 

tubes. Outstanding as backup tray protects your tubes as well Rd SR Role i d 
storage for refilling the steriliza- as providing a convenient way of ale ip stando il ina nd ae 2 
tion tray. sterilization and handling... with ; ASSOTIEQ Q 


special sets. Special sizes may be 


enough pockets to hold all tubes obtained upon request. 


from the three Jones Tube Sets. 











5 e o Measuring * L.T. Jones M.D., Dacryocystorhinostomy, American Journal of Ophthalmology, 
PEN Scal Volume 59, No. 5, May, 1965. 
Au o. d e , J.C. Mustarde', L.T. Jones M.D. and A. Callahan M.D., Ophthalmic Plastic Surgery--- 
2 4 This anodized Up-To-Date, Aesculapius Publishing Company, 1970. 
wes OMS VE aluminum scale L.T. Jones M.D. and J.L. Wobig M.D., Surgery of the Eyelids and Lacrimal System, 
: 4 now gives you a Aesculapius Publishing Company, 1976. 
fast way of 
; dditional 1 > 
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2025 S.W. BRIGGS COURT « BEAVERTON, OREGON 97005 © (503) 644-3507 








Introducing the 
ULTRASONIC OPHTHALMOSCOPE 
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The Kretz 7200 MA 


è the only standardized A-Scan e foreign body localization and 
instrument magnet testing 

€ axial eye length e intraocular and orbital diagnosis 

e differential diagnosis of tumor ® unaffected by ocular opacity 

® vitrectomy examination € portable 


For complete information, copies of published articles or information on our 
Lasers, Cameras, Slitlamps contact us: 
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11707 W. Exposition Boulevard e Los Angeles, California 90064 e (213) 477-9064 
P.O. Box 607 » Michigan City, Indiana 46360 s (219) 874-7774 





the 
manual 


ALPAR FEDEROV JUNGSCHAFFER 


intraocular lens 


BY DENNIS D. SHEPARD, M.D. FACS e 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


Step-by-step instruction from 46 
contributors . . . all styles of lenses, 
including Kelman, Pearce and Anis 
lenses, with an expanded section on 
the CHOYCE lens. 


e 
* Simplified lens power calculation 


Implant instruments 
* [ntra- and Extracapsular techniques 
* Informed consent forms 
* Post-op care 
* FDA & IRC regulations and reporting 
* Surgical fees and 3rd party billing 
* Where and how to order lenses 
* Complications and how to treat them 
* 474 pages, 415 references, illustrated. 
t Dennis Shepard, M.D. Publisher 
11414 South Miller Street 


PEARCE 


ANDERSON GALIN KRASNOV SHEETS 
ANIS GILLS KRATZ SHEPARD P s ! 
AZAR GILMORE KWITKO SMART : Santa Maria, California 93454 
BEALE GOULD LITTLE SMITH g 
BINKHORST HAMDI MANSCHOT STRAATSMA | p] d ; 
CHOYCE HERTZOG MCCANNEL SUGAR ease send me copies 
COLENBRANDER HILES MCINTYRE TENNANT 
DARIN HIRSCHMAN MICHELIS van BALEN i of the Intraocular Lens Manual at 
DARR HOFFER . — NEES WARD ; : 
Mara Mi cid Os we^"P 1 $40.00 each. Price includes tax and 


JAFFE OSHER 


postage/handling. Enclose check. 





FACULTY POSITION AVAILABLE 


Retina and Vitreous Service 
Duke University Eye Center 













Duke University Eye Center is accepting 
applications for a fuil-time faculty position 
for its Retina and Vitreous Service. Re- 
sponsibilities: will include patient care, 
teaching and research. 









Applicants must have experience in retinal 
and vitreous surgery and retinal diseases. 
Board certification required. 







Send curriculum vitae to either: 


Robert Machemer, M.D. 
Professor and Chairman 

. or 
Maurice B. Landers, ill, M.D. : 
Chief, Retina and Vitreous Service 








Duke University Eye Center 
Box 3802 
Durham, North Carolina 27710 


Duke University is an equal opportunity/ 
affirmative action employer. 






For the Discriminating 
Eye Physician 


Depend on the Services of a 
Guild Optician 


IN LYNCHBURG, VÀ. 
A. G. JEFFERSON 


INC. 


Tate Springs Office 
2010 Tate Springs Road 


Downtown Office 
Allied Arts Buildings 


REGISTERED OPTICIANS 


WE DO NOT PRESCRIBE GLASSES—WE MAKE THEM 
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THOMAS* CATARACT 
ASPIRATION —IRRIGATION 
SYSTEM 


Irrigates and aspirates cortex 

Aspirates congenital cataracts easily 
Advantageous with phaco emulsifier 
Useful in intraocular lens procedures 


sn a 
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Significant advantages: 

Non-traumatic to corneal endothelium 
Self-contained—-no machine failures 
Irrigation—sterile solution and tubing supplied 
by the hospital operating room 
Aspiration—suction provided per hospital dis- 
posable syringe 

Finger control port in the handle gives the sur- 
geon absolute control of the entire system 
Handle and needles are expertly crafted of 
stainless steel 

Multiple tips available for various techniques 
Proven design-—in use for over ten years 


KARL ILG INSTRUMENTS 
117 North Charles Avenue 
Villa Park, Illinois 60181 
(312) 834-4219 


*Designed by Edward R. Thomas, M.D. 
Dayton, Ohio 
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M A Lens For All 
For All Seasons S can ons 
Jerald L. Tennant, M.D. 


A concise, illustrated book which describes in 
detail Dr. Tennant’s technique for implantation of 
the Choyce-type pseudophakos in both primary 
and secondary cataract cases. 

This instructional manual deals with lens 
fixation, intracapsular vs. extracapsular extraction, 
complications during surgery and how to avoid 
them, postoperative care, and other vital subjects. 


"l| STEP-BY-STEP ILLUSTRATED INSTRUCTIONS 
UN | AND "PEARLS" FOR THE CHOYCE-TYPE 
E n. wE INTRAOCULAR IMPLANT SURGEON 
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Please send copy(s) of A Lens For All Seasons" $20.00 each 





Enclosed is my check or money order in the amount of $ 


TO: MADISON OPTICAL, INC. 
101 NORTH ZANG BLVD DALLAS, TEXAS 75208 
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MUROCOLL EPINEPHRINE 1% 
As (L-Epinephrine Bitartrate 1.8296) PRODUCT 7:29 


e Effective in maintaining lowered intraocular pressure in 
certain cases of open angle glaucoma by reducing the 
rate of aqueous formation. 


e Improves the facility of outflow after prolonged therapy in 
more than 50% of eyes with open angle glaucoma.* 


: e Aids in breaking posterior synechiae in uveitis. 


z| EPINEPHRINE 1% |37 


t {Epinephrine Bitortrale 1.82%) $ 
H 
= 


: Murocoll Epinephrine 1% (as Bitartrate 1.82%) with Chlorobutanol 0.5% as a 
seit preservative and bacteriostatic agent is also available as Murocoll Epinephrine 
| PHARACAL LABORATORIES, a. 2% (as Bitartrate 3.64%), Product #29. 


QUINCY 49, MASS, USA, 





Both solutions also have Sodium Bisulfite as preservative; Sodium Chloride 
and distilled water as inactive ingredients. 


Above solutions are contraindicated in narrow angle glaucoma. Available: 7.5 cc. glass bottle 

Use with caution in presence of hypertension. with plastic dropper. 3 only 
Complete Ophthalmological Originators of 

Formulary Available On Request Stabilized Epinephrine Collyria 


* BECKER ET AL. TR. SEC. A.M.A. 188, 1961 


Muro preparations are available to all pharmacies and hospitals through 
their drug wholesaler, or may be obtained directly from our laboratories 
by indicating their usual source of supply. 


MURO PHARMACAL. LABORATORIES 
121 Liberty Street — Quincy, Mass., U.S.A 02169 — Area Coda 617 - 479-2689 


A COMPREHENSIVE COURSE IN 
INTRAOCULAR LENSES and PHACOEMULSIFICATION 


Outstanding Faculty covers over 7000 cases of all types of lenses 


FACULTY 
. Robert M. Sinskey, M.D. 
Course Director 
Robert Azar, M.D. Edwin Hill, M.D. Jerry Pierce, M.D. 
Richard Kratz, M.D. James Little, M.D. Steven Shearing, M.D. 
COURSE LIMITED TO 16 Fee: $850.00 
FOR PERSONALIZED INSTRUCTION 
26 Hours CMA-AMA Category | Credit Cavitron Approved 
GUEST FACULTY 
Mr. Eric Arnott - Great Britain Francis Hurite, M.D. - U.S.A. 
Ronald Barnett, M.D. - U.S.A. Harold Katzman, M.D. - U.S.A. 
Richard Binkhorst, M.D. - U.S.A. Michail Krasnov, M.D. - USSR 
M. U. Dardenne, M.D. - West Germany James McKinzie, M.D. - U.S.A. 
Slava Fyodorov - USSR Donald Praeger, M.D. - U.S.A. 
Miles Galin, M.D. - U.S.A. Steven Ryan, M.D. - U.S.A. 
William Harris, M.D. - U.S.A. John Sheets, M.D. - U.S.A, 
Richard Holmes, M.D. - U.S.A. William Vallotton, M.D.- U.S.A. 
Richard Hulquist, M.D. - U.S.A. Murry Weber, M.D. - U.S.A. 


COURSE INCLUDES: John Weisel, M.D. - U.S.A. 


10 or more live cases with the Mark 8 Choyce lenses, Binkhorst type lenses and the new Shearing Pos- 
terior Chamber Lens using Intracapsular, Extracapsular and the latest modifications of the 
“PHACOEMULSIFICATION TECHNIQUES"; Animal surgery using *PHACOEMULSIFIER", Patient 
selection, Pre- and Post-operative care, Post-operative examinations, “INTRAOCULAR LENS 
CALCULATION”, Complications including removal and changing of lenses. 
Brainstorming with the Faculty 
COURSE DATES 
November 16-18, 1978; 
December 7-9, 1978 


Presented by: 
THE FOUNDATION FOR OPHTHALMIC EDUCATION 


Under the auspices of 
THE SOUTHERN CALIFORNIA LIONS EYE INSTITUTE 
at 


SAINT JOHN'S HOSPITAL AND HEALTH CENTER 
SANTA MONICA, CALIFORNIA 
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Please Detach and Mail to: FOUNDATION FOR OPHTHALMIC EDUCATION 
2222 Santa Monica Boulevard « Santa Monica, California 90404 


Please send me further information. | am interested in the course for: 
NOVEMBER DECEMBER 
NAME 


ADDRESS 
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Minimize intraocular pressure 
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In four available concentrations- 
fo satisfy individual patient — 
requirements. 


Oa Therapy with PHOSPHOLINE 
IODIDE should employ the lowest effec- 
tive concentration. Therefore, the logical 
choice for initiation of therapy is the 
0.03% strength— which probably has no 
greater potential for side effects than 
pilocarpine. 

a Starting with this lowest concen- 


tration permits smooth transition to 


strengths of 0.06%, 0.125%, or O. 25% 
when required. 





Note: After reconstitution, PHOSPHOLINE 
IODIDE remains stable for about one month at 
room temperature, or 12 months if refrigerated. 


»thiophate iodide 
almic solution) 





1n the management of chronic j 


simple glaucoma or ^ 
glaucoma secondary fo aphakia 





BRIEF SUMMARY 
[For full prescribing information. see package circular } 
PHOSPHOLINE IODIDE* 
(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) 


PHOSPHOLINE IODIDE is a long-acting cholinesterase inhib- 
itor for topical use 

Indications: Glaucoma — Chronic open-angle glaucoma. 
Subacute or chronic angle-closure glaucoma atter iridectómy or 
where surgery is refused or contraindicated. Certan non-uveitic 
secondary types of glaucoma, especially glaucoma following 
cataract surgery. 

Accommodative esotropia Concomitant esotropias with a 
significant accommodative component 
Contraindications: 1. Active uveal inflammation 

2 Most cases of angle-closure glaucoma, due to the possibility 
of increasing angle block 

3 Hypersensitivity to the active or inactive ingredients. 
Warnings: 1 Use in Pregnancy Sale use of anticholinesterase 
medications during pregnancy has not been established, nor 
has the absence of adverse elfecis on the fetus or on the respira- 
tion of the neonate 

2 Succinylcholine should be administered only with great 
caution, if at all, prior to or during general anesthesia to patients 
receiving anticholinesterase medication because of possible 
respiratory or cardiovascular collapse. 

3 Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time 
undergoing treatment with systemic anticholinesterase medica- 
tions for myasthenia gravis, because of possible adverse additive 
effects 
Precautions: 1 Gonioscopy is recommended prior to initiation 
of therapy 

2 Where there is a quiescent uveitis or a history of this condi- 
tion, anticholinesterase therapy should be avoided or used 
cautiously because òf the intense and persistent miosis and 
chary muscle contraction that may occur 

3 While systemic effects are infrequent. proper use of the drug 
requires digital compression of the nasolacrimal ducts for a 
minute or two following instillation to minimize drainage into the 
nasal chamber with its extensive absorption area The hands 
should be washed immediately following instillation 

4 Temporary discontinuance of medication is necessary if 
salvation, urinary incontinence, diarrhea, profuse sweating, 
muscle weakness respiratory difficulties, or cardiac wregularities 
occur 

5 Patients receiving PHOSPHOLINE IODIDE who are ex 
posed to carbamate or organophosphate type insecticides and 
pesticides (professional gardeners, farmers. workers tn plants 
manufacturing or formulating such products. etc ) should be 
warned of the additive systemic effects possible from absorption 
of the pesticide through the respiratory tract or skin. During 
periods of exposure to such pesticides. the wearing of respiratory 
masks, and frequent washing and clothing changes may be 
advisable. 

















6. Ahtholiesterdse itas shouid be used! with extreme 
caution, if at ail, in patients with marked Mir piu inca 


didi princi to Reagan effects, l 

7. Anticholinesierase drugs shouid be "o prior io 
ophthalmic surgery only as a considered risk because ofthe 
possible occurrence of hyphema. 

8. PHOSPHOLINE IODIDE (echothiophate iodide} should be 
used with great caution. if at all. where there is a prior history of 
retinal detachment. 

Adverse Reactions: 1. Although the relanonship, if any, of retinal 
detachment to the administration of PHOSPHOLINE IODIDE 

has not been established, retinal detachment has been reported | 
in a few cases during the use of PHOSPHOLINE IODIDE in adult 
patients without a previous history of this disorder. 

2. Stinging, burning. lacrimation, id muscle twitching. 
conjunctival and ciliary redness, browache, induced myopia with 
visual olurring may occur. 

3. Activation of latent iritis or uveitis may occur 

4 iris cysts may form, and if treatment is continued. may 
enlarge and obscure vision. This cocurrence is more frequent in 
children. The cysis usually shrink upon discontinuance of the 
medication, reductionin strength of the drops or frequency of 
instillation. Rarely, they may rupture or break free into the 
aqueous. Reguiar examinations are advisable when the drug is 
being prescribed for the treatment of accommodative esotropia. 

5. Protonged use may cause conjunctival thickening. obstruc- - 
tion of nasolacrimal canals. 

6. Lens opacities Gocurring in patients under treatment for 
glaucoma with PHOSPHOLINE IODIDE have been reported 
and similar changes have been produced experimentally in 
normal monkeys. Routine examinations should accompany 
clinical use of the drug. 

7. Paradoxical increase in intraocular pressure may follow 
anticholinesterase instillation. This may be alleviated by prescnib- 
ing asympathomimetic mydriatic such as phenylephrine 
Overdosage: Antidotes are atropine, 2 mg parenterally; 
PROTOPAM’ CHLORIDE (pralidoxime chloride), 25 mg per kg 
intravenously. artificial respiration should be given if necessary. 
How Supplied: Four potencies are available. 1.5 rng package 
for dispensing 0 03% solution; 3.0 mg package for 0.06% 
solution, 6.25 mg package for 0.125% solution; 12.5 mg 
package for 0.25% solution. Also contains potassium acetate 
(sodium hydroxide or acetic acid may have been incorporated to 
adjust pH during manufacturing), chlorobutanol (chloral dériva- 
trve}, mannitol, boric acid and exsiccated sodium phosphate 


SUL. ap 


The Ophthalmos Division 
T AYERST LABORATORIES 
New York, N. Y. 10017 7727 
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10th ANNUAL ESTELLE DOHENY EYE FOUNDATION CONFERENCE 


* DIAGNOSTIC TECHNIQUES 
IN OPHTHALMOLOGY 


Practical Aspects of Interpretation and Therapy 





December 14, 15, 16: 1978 
University of Southern California Health Sciences Campus, Los Angeles, California 





Ultrasonography—Electrophysiology—Orbital Diagnosis—Office Diagnostic Techniques — 
Fluorescein Angiography —Oncology/Pathology/Clinicopathologic Correlations 


Thursday: Basics A & B Scan, Exam Techniques, Intraocular Diagnosis, Vitrectomy Evalua- 
tions, Pre-operative Cataract Evaluation, intraocular Foreign Bodies, Retinal Physiology, ERG, 
EOG, VER, Clinical Applications of Electrophysiology, Color Vision Testing, Specular Micros- 
copy, Tear Deficiency, Visual Acuity, Bright Flash 


Friday: Radiological Techniques in Orbital Diagnosis, Computerized Tonography, Ultrasound & 
Doppler in Orbital Diagnosis, Laboratory Diagnosis of Thyroid Disease, Drugs in Ocular Diag- 
nosis, Background, Basics & Perspectives in Fluorescein Angiography, Retinal Vascular Dis- 
ease, Diabetes, Intraocular Tumors, Iris Angiography, Macular Diseases, 


Saturday: Melanotic Epibulbar Lesions & Syndromes, Cornea and Conjunctival Epithelial 
Tumors, Cytology in Ocular Diagnosis, iris Tumors, Lid Lesions, Intraocular Melanomas, 
Oncology and Ocular Melanomas, Lymphoid Tumors, Electron Microscopy, Participating 
Workshops in Ultrasound, Pathology, Microbiology, Electrophysiology and Photography. 





The Estelle Doheny The A. Ray and Wendell C. Irvine 
Memoria] Lecture Memorial Lecture 

Lorenz E. Zimmerman, M.D. William F. Hoyt, M.D. 

GUEST FACULTY ESTELLE DOHENY EYE FOUNDATION—USC FACULTY 
Sandra Frazier Byrne James R. Brinkley, M.D. Thomas E. Ogden, M.D., Ph.D. 
Robert Foos, M.D. Kenneth R. Diddie, M.D. Ralph S. Riffenburgh, M.D. 
Kenneth J. Hoffer, M.D. Jerry F. Donin, M.D. Stephen J. Ryan, M.D. 
William F. Hoyt, M.D. A. Ray Irvine, Jr. M.D. Charles J. Schatz, M.D. 
Fred Jakobiec, M.D. Robert J. Lukes, M.D. H. John Shammas, M.D. 
Barry M, Kerman, M.D. Bill Milam Ronald E. Smith, M.D. 
Michael J. Mastrangelo, M.D. Don Minckler, M.D. Alan A. Snyder, M.D. 
Thomas H. Newton, M.D. A. Linn Murphree, M.D. Mel Trousdale, Ph.D. 

Karl Ossoinig, M.D. Anthony B. Nesburn, M.D. T. R. Wood, M.D. 

Joel Pokorny, Ph.D. John Nicoloff, M.D. 

Jerry A. Shields, M.D. Richard Ober, M.D. 


Lorenz E. Zimmerman, M.D. 


Tuition: $250 {includes course abstract, luncheons, social 
hours, coffee breaks and dinner dance). 


Certified for 21 hours credit, Category 1, AMA, CMA Continuing Medical Education 
CONFERENCE DIRECTOR: Don Minckler, M.D. 


For Application: 
Conference Office, Estelle Doheny Eye Foundation, 1355 San Pablo, Los Angeles CA 90033 
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When children are 
unresponsive to the Four Dot Test: 


BERENS 
3 CHARACTER 
TEST 


This instrument is similar to the Four Dot Test, 
except that three characters (green elephant, red 
girl, white ball) replace the four dots. Characters 
are easily identified by very young patients. Red 
and green spectacles are furnished. At optical 

and surgical suppliers. 


R. 0. GULDEN 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 





W. J. Holmes, President 


ASIA PACIFIC ACADEMY OF OPHTHALMOLOGY 


presents 
pre/post tours to INDIA and if permission is 
granted, to THE PEOPLES REPUBLIC OF CHINA 
in conjunction with 
VII Congress, Karachi, Pakistan 
March 4-9, 1979 


For further information contact: 
Jenny Fujimori 
PERCIVAL TOURS, INC. 
5820 Wilshire Blvd. 
Los Angeles, Ca. 90036 
(213) 936-2171 or 936-7294 
(800) 421-0787 or 421-0789 


PERCIVAL TOURS WILL HANDLE ALL YOUR TRAVEL NEEDS 
INCLUDING AIR TRANSPORTATION FROM YOUR HOMETOWN 
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OPHTHALMOLOGY 
BOARD REVIEW COURSE 


December 4 - 8, 1978 


sponsored by 


THE DEPARTMENT OF OPHTHALMOLOGY 


The University of Texas Health Science Center 
at Houston 
The Medical School 


Course Directors: Charles A. Garcia, M.D. and Jack T. Holladay, M.D. 


The Annuai Ophthalmology Board and Recertification Review course 
will begin at 7:00 a.m., Monday, December 4 
and end at 5:30, Friday, December 8. 
Lunch will be served each day. 


Tuition: $500.00 


For further information, contact: 
Board Review 


Department of Ophthalmology 
Hermann Eye Center 
Hermann Hospital 

1203 Ross Sterlin 

Houston, TX 7703 


Phone: (713) 797-1777 
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FELLOWSHIPS AVAILABLE IN 


PHACO-EMULSIFICATION 
CATARACT SURGERY AND 
INTRAOCULAR LENS 
IMPLANTATION 


BEGINNING IN JULY 1979 


Under the Direct Supervision of 


DONALD L. PRAEGER, M.D.. F.A.C.S. 
Director of Cataract Surgical Service 
The New York Medical College 
Westchester County Medical Center 
Valhalla, New York 10595 


INTERESTED PARTIES 
PLEASE CONTACT: 


MRS. TERRI ROSE, R.N. 
Secretary to the Fellowship Committee 
C/O Donald L. Praeger. M.D.. F.A.C.S 
9 Fulton Avenue 
Poughkeepsie, New York 12603 


RE: CATARACT AND 
IMPLANTATION 
FELLOWSHIP 


(914) 454-2510 


ACCEPTING APPLICANTS 
FOR JULY 1979 


Your aphakic patients will 
appreciate this addition to 
your post-op eye care package. 


NoIR g 
SUNGLASSES 


Why use NoIR? 


1) Your cost is low. (S5 to $6.50 (9 pair for Models 101 and 102, de- 
pending on quantity). 
2) A case and care card accompany each pair. 
3) NoIR is guaranteed against breakage under reasonable use. We ll 
back your decision 100% on what is ''reasonable '. 
4) The CONCEPT behind NoIR Sunglasses: 
e To control the total amount of energy the eye absorbs —both visible 
and invisible light. (All UV & almost all near IR light is abosrbed ) 
e To provide a lens that does not appear "dark" to the human eye but 
transmits a very low level of visible light. 
e To provide a frame with side shielded lemples which can be worn 
over prescription glasses (even cataract) or alone as a plano. 
e To make all the above features available at a reasonable cost. 
Most Popular NoIR's: 
Model 101 amber in color, 10% total light transmission 
Model 102 grey-green in color, 18% total light transmission 
NOTE: Lower transmissions available at increased cost. See literature. 
Plano only. No true grey available. Write or call collect. 
MEDICAL PRODUCTS DIV., Recreational Innovations Co., Dept 15C 
PO Box 159, South Lyon MI 48178 (313) 769-5565 


See us at the AAO in Kansas City. 


~~ 
H 
f 
"we, 
io ms. i 
Me < 


BASIC COURSE IN 
CONTACT LENS FITTING 
Sponsored by 


THE POST GRADUATE INSTITUTE OF 
THE NEW YORK EYE AND EAR INFIRMARY 
OCTOBER 13, 1978 


_ HOW TO FIT A PATIENT STEP BY STEP" 
Taking Measurements Insertion and Removal 
Designing Lenses Evaluation of Problems 
Ordering Lenses Assessing the 
well-fitted Lens 
Checking out the Lens Follow-up Care 


LECTURERS 


Robert Riechers, M.D. 
James J. Koverman 


Jorge N. Buxton, M.D. 
Frank B. Hoefle, M.D. 
Craig Iwig 


This course is designed for ophthalmologists desiring to start 
a fitting program; and technicians sponsored by ophthal- 
mologists. 

Registration fee: $75.00 
AMA-CME Credit in Category 1: 8 
For registration, please write: 


Jane Stark, Registrar 
Post-Graduate Institute 

New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 


Limited enrollment 
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9TH ANNUAL COURSE OF THE 
EDWARD S. HARKNESS EYE INSTITUTE 
COLLEGE OF PHYSICIANS AND 
SURGEONS, COLUMBIA UNIVERSITY 
NOVEMBER 16 & 17, 1978 


ADVANCES IN OCULAR THERAPEUTICS 


14 hours of credit in Category 1 of the Physician’s Recognition Award of the 


American Medical Association 


The meeting will focus on recent advances in chemotherapy of ocular diseases. The speakers will include 
many experts in the non-surgical treatment of eye disease. The following areas will be covered: the 
treatment of ocular infection, ocular inflammation and allergy, use of medications in strabismus, a critical 
assessment of new drugs in the treatment of glaucoma, medical treatment of retinal vascular disease and 
ocular tumors, the medical treatment of neuro-ophthalmic diseases, the medical management of corneal 
disease, and relevant current information on local and general anesthesia. 

Registration fee, $200; ESHEI Alumni $100; resident $100 (with letter from Director of Department). 
For further information and application forms, please write to: 

DR. ELIZABETH.C. GERST, Director 
Center for Continuing Education 
College of Physicians and Surgeons, Columbia University 
630 West 168 Street * New York, New York 10032 







A position is available for 
a second and a third year resident 
in Ophthalmology at 
the Department of 
Ophthalmology, 
Louisiana State University. 
For further information contact 
Herbert E. Kaufman, M.D., Head, 
Department of Ophthalmology, 
[..S.U. Eye Center, 
136 South Roman Street, 
New Orleans, La. 701 12, 
telephone (504) 568-6700. 





























FLORIDA MIDWINTER SEMINAR 


IN OPTHALMOLOGY 
February 5-7, 1979 


Americana Hotel 
Miami Beach, Florida 


The Cataract Operation 
This Seminar is designed to assist the practicing ophthalmologist in giv- 
ing informed consent and rendering second opinions; to review the com- 
plications of cataract surgery, the problems of aphakia; to discuss newer 
methods ta compensate for aphakia; review recent surgical techniques 
their indications, complications compared with "standard" intracapsu- 
lar cataract extraction; review medical screening, anesthesia screening 
and "sitter" anesthesia. 
FACULTY 

Roger Hiatt, M.D. 
Memphis, Tennessee 

Nancy Davis, M.D. David Kasner, M.D. 
Miami, Florida Miami, Florida 
Richard K. Forster, M.D. Warren Lieberman, M.D. 
Miami, Florida Miami, Florida 
Antonio Gassett, M.D. Frank Polack, M.D. 
Gainesville, Florida Gainesville, Florida 
Edward Gelber Sigmund Rosen, M.D. 
Miami, Florida Miami, Florida 
The Florida Midwinter Seminar in Ophthalmology & Otolaryngology is 
co-sponsored by the University of Florida College of Medicine (Gaines- 
ville), the University of Miami School of Medicine (Miami), and the Uni- 
versity of South Florida College of Medicine (Tampa). The program is 
accredited by the Council on Medical Education of the American Medical 
Association, Category | of the Physician's Recognition Award. Registra- 
tion fee is $150 for practitioners and $50 for residents upon application 
from their Department Head. Mail registration fee (U.S. dollars only), 
payable to “Florida Midwinter Seminar”, 405 Northeast 144th Street, 
Miami, Florida 33161. Special reduced rates have been arranged with the 
Americana Hotel, 9701 Collins Avenue, Miami Beach, Florida 33154. 


John Clarkson, M.D. 
Miami, Florida 





VITRECTOMY SYMPOSIUM 


New York Medical College 
Department of Ophthalmology 


November 17 and 18, 1978 * Barbizon Plaza Hotel 
106 Central Park South, New York, N.Y. 10019 


This course is for the general ophthalmologist. 

A distinguished panel of vitreoretinal surgeons will discuss: the current indications and 
mode of treatment for anterior segment vitreous complications, lens removal, trauma of the 
anterior and posterior segment, complications of diabetic retinopathy, complicated retinal 
detachment and endophthalmitis. Diagnostic evaluation of the eye with diseased vitreous and 
retina will be discussed along with recent developments in vitreous physiology. 


Faculty 


Endre Balazs, M.D. Gholam Peyman, M.D. 
D. Jackson Coleman, M.D. Charles Schepens, M.D. 
Nicholas Douvas, M.D. Michael W. Dunn, M.D. 
J. Wallace McMeel, M.D. Danny H. Kaufman, M.D. 
Ronald G. Michels, M.D. James S. Kelley, M.D. 


Danny H. Kaufman, M.D. Michael W. Dunn, M.D. 
Director, Vitreoretinal Service Professor and Chairman 

New York Medical College Department of Ophthalmology 
Program Chairman New York Medical College 


Registration Fee $200.00 (Residents and Fellows $125) 
For registration information please contact: 
DANNY H. KAUFMAN, M.D. 

1 Stone Place, Bronxville, N.Y. 10708 


As an organization accredited for continuing medical education, New York Medical College 
certifies that this continuing medical education activity meets the critera for 11 credit hours in 
Category | of the Physician's Recognition Award of the American Medical Association. 


RETINAL FELLOWSHIP: 


Available at the Washington Hospital Center 
Department of Ophthalmology 
July 1, 1979, for 12 months. 


Experience in medical and surgical vitreo-retinal diseases. 


Address Inquiry to: 


L. EDWARD PERRAUT, M.D. 
Director of Retinal Services, Department of Ophthalmology 
Washington Hospital Center 
110 Irving Street, N. W. Washington, D. C. 20010 
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NOVEMBER 3 & 4, 1978 BRYAN MEMORIAL HOSPITAL 


LINCOLN, NEBRASKA 





and Micro-Surgery Course 


Course sponsor and director: Aziz Y. Anis, M.D. 
Co-sponsor: Scientific Sessions Committee of the Nebraska Medical Association 


Faculty 
John J. Alpar, M.D. F. Thomas Ellingson, M.D. Marvin L. Kwitko, M.D. Dennis D. Shepard, M.D. 
Amarillo, Texas Bismarck, North Dakota Montreal, Quebec, Canada Santa Maria, California 
Aziz Y. Anis, M.D. John E. Gilmore, M.D. David J. Mcintyre, M.D. Charles W. Simcoe, M.D. 
Lincoln, Nebraska Santa Monica, California Bellevue, Washington Tulsa, Oklahoma 
Donald E. Dickerson, M.D. Herbert Gould, M.D. Stephen A. Obstbaum, M.D. Kazimirs Stivrins, M.D. 
Santa Monica, California White Plains, New York New York, New York Lincoln, Nebraska 
David D. Dulaney, M.D. Henry Hirshman, M.D. Stephen Shearing, M.D. Larry W. Wood, M.D. 


Sun City, Arizona Long Beach, California Las Vegas, Nevada Lincoln, Nebraska 


This course is meant to teach the surgeon the principles and latest advanced techniques of implantation of 
the various intraocular lens designs. Different schools of thought are represented to give the course an over- 
all objective attitude. The course will comprise of: observation of live surgery and video-tapes of different 
techniques, observation of short and long term post-operative patients, didactic session, practical session 
with animal and cadaver eyes with the operating microscope. Participants will receive the Shepard Intra- 
ocular Lens Manual as part of the registration fee. 


Topics 
1. History of IOL manufacture. PT Intraoperative difficulties and post operative complication. 
2. Indications and contraindications. 9. The value of anti-prostaglandins and nutrient irrigating 
3. Pre and post operative care. solutions. l 
4. Calcufations of IOL power. 10. New surgical instruments for new techniques. 
5. Techniques of implantation of the Anis, Binkhorst, 11. Corneal problems with IOL and specular microscope 
Choyce, Fyodorov, Shearing, and Worst-Medallion Lenses. studies of corneal endothelium. 
6. Intracapsular and extracapsular techniques. . 12. Retinal and vitreous problems with IO Ls and their 
7. Secondary implants. management. . 


“As an organization accredited for continuing medical education, the Scientific Sessions Committee of the Nebraska Medical 
Association certifies that this continuing medical education offering meets the criteria for no less than 18% hours of credit 
in Category | of the Physician’s Recognition Award of the American Medical Association, provided it is used and completed 
as designed.” 
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FEE $550 RESIDENTS $300 
Make check payable to Midwest Intraocular Lens Implant Course. Registrations must be in our office before October 15, 1978. 
Nam c sr LL LL D SL Le LE a AMA NOOT 
Address 
. City State Zip 
Phone. ( ) 
Area code 
| would like Hilton reservations. (Hilton Limousine Service to & from Airport provided) 
Single $27 {| Double $35 C] Thurs. Nov. 2 [ Fri. Nov. 3 [] Sat. Nov. 4 E 
Date of arrival... Time of arrival 
Date of departure ————————— Time of departure. 
| Enrollment is limited. If course is filled upon receipt of your fee, please check below: 
P . Apply to April 1979 Course L] Refund 


Mail check and registration to A. Y. Anis, M.D., 100 No. 56th Street, Suite 303, Líncoln, Ne. 68504 
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t 
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YOU Now GIVE 
THE FINEST PROFESSIONAL SERVICES 


YOU cAN ALSO PROVIDE 
THE WORLD'S FINEST CORNEAL LENSES 


. Pitch polished. 
. Stress-free English plastic. 


. Modern Arc optical inspection assures Lensometer 
image and optics like finest microscopic lenses. 


. Unparalleled tolerances: 


a. thickness 0.01 mm 
b. curvature 0.12 diopters 
c. power 0.12 diopters 


. 24 hour delivery anywhere in U.S. 
. Technological assistance when problems arise. 
. Call our WATS line. We pay charges. 


SOPER INTERNATIONAL OPHTHALMICS 


Division of 
corneal lens company 


P.O. Box 22703 - Houston, Texas 77027 
WATS 800-231-3561 - TEXAS WATS 800-392-2279 
LOCAL 524-4661 


Anterior and Posterior idiot for eed study, postgraduate 
Seqment Vitrectomy Course eacning and residency programs. 
Re d pda INDIRECT OPHTHALMOSCOPY OF THE 
p y PERIPHERAL RETINA 
The Post Graduate Institute of and a new film 
The New York Eye and Ear Infirmary CONTUSION INJURY OF THE RETINA 


NOVEMBER 2-3, 1978 Purpose: To teach indirect ophthalmos- 
FACULTY copy, the normal anatomy of the 
Jorge N. Buxton, M.D. aai nudis retina, and the signs of 
Gerald B. Kara, M.D. Sane contusion upon the peripheral 
James C. Newton, M.D. These films depict the normal 
Morton L. Rosenthal, M.D. anatomy and signs of ocular contu- 
Felipe |. Tolentino, M.D. at as shown in scenes of the living 
Slides, Films, Video-Tapes eee together with the Stenstrom 
and Running 
Supervised Practice Surgery Time: Indirect Ophthalmoscopy— 


This CME Course qualifies for 16 credits in Category 1 41 minutes 


for the Physicians’ Recognition Award of the American 16 rmm sound j 
Medical Association. Contusion Injury-—20 minutes 


Hegistration fee: $300.00 (Luncheons included) Cost: io mm sound 
For registration and further information, please wtite: eM a eane oo each 
Post-Graduate Institute í i : 
New York E contact: Retinal Service 
“310 Ei 1 els id jn a Department of Ophthalmology 
A NOW A DOCS ey a pai i of Medicine 
i owa City, lowa 
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KELMAN ANTERIOR 
-CHAMBER LENS 
IOL COURSE 


LENGTH OF COURSE: 
1 Day Workshop — (Fridays only) 


CURRICULUM: 

8:30-9:30 am — Basic Introduction 
to Lens and 
Techniques 

9:30-11:00am — Surgical 


Demonstration 
Lydia Hall Hospital 
4 cases 


11:00-12 Noon — Post-op 
Examination of 
previously operated 


patients 


12 Noon-1:00 pm — Lunch and 
Discussion 


2:00-4:00 pm 
4:00-5:00 pm 


— Laboratory Practice 


— Discussion 


COST: $185.00 
Video Cassette on 
technique. Optional. 


LIMITED ENROLLMENT 


FOR DATES AND FURTHER DETAILS 
WRITE: 


David J. Kelman Research Foundation 
150 East 58th Street 
New York, New York 10022 


NAME 


ADDRESS 


CITY 


STATE ZIP 





THE KELMAN COURSE 
IN 
PHACO - EMULSIFICATION 


and The New Kelman Anterior 
Chamber IOL 


Under the direct supervision of 


CHARLES D. KELMAN, M. D. 


GUEST FACULTY includes 


Jordan Burke, M.D. 
E. Reed Gaskin, M.D. 
Lee Hirsch, M.D. 
Leeds Katzen, M.D. 
Richard Keates, M.D. 
Harold Sawelson, M.D. 
Oram R. Kline, M.D. 
Manus C. Kraff, M.D. 
Malcolm S. Roth, M.D. 
Lyle Moses, M.D. 
Jess C. Lester, M.D. 
Howard L. Lieberman, M.D. 
William U. McReynolds, M.D. 
Donald L. Praeger, M.D. 
Ned L. Snider, M.D. 
Joseph Spina, Jr., M.D. 
Charles W. Tillett, M.D. 
Joseph Dello Russo, M.D. 
K. Buol Heslin, M.D. 
Courses given monthly 
For further information, 
please write or phone: 
The David J. Kelman 
Research Foundation, Inc. 
150 East 58 Street 
New York, New York 10022 
or call (212) 752-8031 


An A.M.A. 40-hour accredited course 
for continuing medical education 


Special fee for residents 
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Columbia University 
College of 
Physicians & Surgeons 
Department of Ophthalmology 


and 


The Edward S. Harkness Eye 
Institute 


of 


The Presbyterian Hospital in 
the City of New York 


CONTINUING 
MEDICAL EDUCATION 
PROGRAMS 


SPECIAL DIAGNOSTIC 
METHODS in 
OPHTHALMOLOGY 


December 2, 1978 
EXTRA-OCULAR 
MUSCLES 


January 6, 1979 


UVEITIS 


February 3, 1979 


CATARACT SURGERY 


March 3, 1979 


OCULAR TUMORS 


April 7, 1979 - 


6 Hours Credit, per session, Category 
1 AMA Physician’s Recognition Award 


$75.00 each session, Residents & 
Fellows $15.00 each session with 
letter from the Director of Department. 


For information and application write to: 
Dr. Elizabeth C. Gerst, Director 
Continuing Education Center 
College of Physicians & Surgeons 
630 West 168th Street 
New York, New York 10032 
(Telephone: 212-694-3682) 


DIAGNOSTIC OPHTHALMIC 
ULTRASOUND AND MICROMETRIC 
DETERMINATION OF IOL POWER 
WITH COMPUTER ANALYSIS 
SPONSORED BY 
THE POST GRADUATE INSTITUTE 
OF THE NEW YORK 
EYE AND EAR INFIRMARY 
NOVEMBER 17, 1978 
cock k k oo 
RICHARD S. KOPLIN, M.D. 

CLYDE R. LOCKE, M.D. 

MARTIN GERSTEN 
NEW YORK EYE SUP EAR INFIRMARY 
BARTON L. HODES, M.D. 
NORTHWESTERN UNIVERSITY 
xK k k * 

The course will stress ocular diagnosis and 
implant power determination using various 
commercial and experimental ultrasonic instru- 

ments and microprocessors. 
AMA-CME credits, Category 1: 8 
Registration fee: $75.00 
For registration and further information, please 
write: 
Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 


December 26, 1978 to January 1. 1979 
Condado Hilton, Puerto Rico 
University of Puerto Rico— Mercy Hospital 
Aphakia 
Rehabilitation of the Cataract Patient 
Aphakic Glasses 
Extended Wear Contact Lenses 
intraocular Lenses 
The symposium will be organized to bring together acknowl- 
edged authorities in the three disciplines of aphakia rehabilita- 
tion. Controversial topics will be explored together with rec- 
agnized techniques to determine the safe method for treating 

the cataract patient. 

Free papers related to the three topics are invited. This 
course is approved for Credit hours towards Category 1 of the 
AMA Physicians Recognition Award. 

MODERATORS: 

Intraocular Lens Drs. M.L. Kwitko, D.D. Shepard, D.A. Hiles 
Aphakic Spectacles Drs. M.N. Miranda, 0.H. Dabazies, G.P. 
Halberg 
Extended Wear Contact Lenses Drs. W. Townsend, R. Morri- 
son, H.A. Stein 
Extracapsular Surgery Drs. L.E. Katzen, J. Hartstein, H. L. 
Gould 


Additional Faculty wil! be announced at a later date. 


Registration Fee $200.00. For information please write 
Stuart Haman and L.E. Katzen, M.D. 
333 St. Pauls Place, Baltimore, Maryland 21202 


Interested parties are advised to make travel arrangements 


with Travel Whirl Inc., 1301 York Road, Lutherville, 
Maryland 21208 
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OPHTHALMIC SURGERY PROGRAMS 1978-1979 
JULES STEIN EYE INSTITUTE 
and 
THE DEPARTMENT OF OPHTHALMOLOGY 
UCLA SCHOOL OF MEDICINE 


The Ophthalmic Surgery Programs consist of Courses and Workshops that provide practical instruction concerning current techniques and 
related aspects of ophthalmic surgical procedures. Conducted by the Faculty of the Department of Ophthalmology and the Jules Stein Eye 
Institute, these programs are designed for the practicing ophthalmologist. 

_ Courses include comprehensive didactic presentations, a detailed syllabus, demonstrations, and discussion periods. Major emphasis is 
given to supervised practice surgery in the Ophthalmic Surgery Laboratory of the Institute. 

Workshops present concise didactic material, syllabus items, and discussions. Primary attention is devoted to supervised practice 
surgery. 

_ For each surgical Course and Workshop, the Institute provides appropriate major surgical equipment (e.g., phacoemulsification units, 
vitrectomy instruments, and photocoagulators); special items such as intraocular lenses, surgical microscopes, practice eyes, and 
mannequins; and customary supplies such as sutures, irrigating fluids, and sponges. Prior to each program, participants will receive 
recommended detailed information regarding the required personal surgical instruments, pre-program reading, and other aspects of the 
program. 

The programs listed here are presented in conjunction with UCLA Extension, Department of Continuing Education in Health Sciences, and 
are approved for Category 1 credit by tha CMA and AMA. 


OPHTHALMIC SURGERY PROGRAMS 
September 23, 1978 Cataract Surgery and Intraocular Lens Implantation Workshop .......... Enrollment fce: $225.00 (15 participants) 


Chairman: Bradley R. Straatsma, M.D., Charles R. Barnes, M.D., Kenneth J. Hoffer, M.D., 
Howard H. Stone, M.D., Murry K. Weber, M.D. 


October 14, 1978 Photocoagulation Therapy Workshop ........... cc cece cece eee Enrollment fee: $200.00 (20 participants) 
Chairman: Stanley M. Kopelow, M.D., Barry M. Kerman, M.D., Alan L. Norton, M.D., John R. Privett, M.D. 
November 18, 1978 Glaucoma Surgery Workshop ........ csse e Enrollment fee: $200.00 (15 participants) 


Chairman: Robert E. Ghristensen, M.D., Kenneth J. Hoffer, M.D., Timothy V. Scott, M.D., 
Roger W. Sorensen, M.D., Howard H. Stone, M.D. 


December 2, 1978 Corneal Surgery Workshop .. 0.2.0. cee cect cent eee e ete Enrollment fee: $200.00 (15 participants) 
December 2, 1978 Corneal Surgery Workshop .......0 00.000 cc cee ec eee cece nnne Enrollment fee: $200.00 (15 participants) 
Chairman: Thomas H. Pettit, M.D., Patricia E. Bath, M.D., C. Richard Elander, M.D., Jeremy E. Levenson, M.D. 

January 27, 1979 Ophthalmic Plastic Surgery ........... ccc cee cece ne eens Enrollment Fee: $200.00 (20 participants) 
Chairman: Henry |. Baylis, M.D., Robert E. Bartlett, M.D., David F. Kamin, M.D., Norman Shorr, M.D. 

February 23 & 24, 1979 Phacoemulsification Surgery Course, ..... 0... 0... cee eee eee Enrollment Fee: $300.00 (20 participants) 


Chairman: Alan L. Shabo, M.D., Robert E. Christensen, M.D., Jeremy E. Levenson, M.D., James W. McKinzie, M.D., 
Thomas H. Petit, M.D., George B. Primbs, M.D. 


March 17, 1979 Cataract Surgery and Intraocular Lens implantation Workshop, ............. Enroliment Fee: $225.00 (15 participants) 
Chairman: Bradley R. Straatsma, M.D., Charles R. Barnes, M.D., Kenneth J. Hoffer, M.D., 
Howard H. Stone, M.D., Murry K. Weber, M.D. 


May 26, 1979 Retinal Surgery Workshop ......... 2... cece nee eee e HH Enrollment Fee: $200.00 (15 participants) 
Chairman: Allan E. Kreiger, M.D., Barry M. Kerman, M.D., Bradley R. Straatsma, M.D., and Faculty 
June 9, 1979 An Update of Pediatric Ophthalmology ...... 00... cee cee eee n ee Enrollment Fee: $75.00 (Enrollment Limited) 


Chairman: Arthur L. Rosenbaum, M.D., Leonard A M.D., Bernard S. Davidorf, M.D., William L. Gaffney, M.D., Stephen S. Seiff, M.D., 
Roger W. Sorrenson, M.D., Sidney J. Weiss, M.D. 


A 10% service charge will be withheld on all cancellations. Cancellations must be received in this office 30 days prior to Workshop. 


Co 9 9 2 9 ^ 9$ 9 9 3 PW 4 5 * € & & 9 9 9 ?o3 ON -o9 98 o9 € $ à ^ o» £8 


Please indicate Workshop(s) preferred: 
Date 


Date 


| am enclosing my check in the amount of $e —— fer enrollment in the Warkshop(s) 
indicated above. | understand | will receive confirmation of my enrollment by return mail, or in the event the Workshop is filled, that my 
check will be returned. 


NAME. e a Budae M e etn PHONE 


ADDRESS a O T Lee uiua ae n co i A | usum ET 


Please make check payable to JULES STEIN EYE INSTITUTE and mail to: 
JULES STEIN EYE INSTITUTE: Attention: Lu Hendricks. 
800 Westwood Plaza.» Los Angeles, California 90024 + (213) 825-4617 


"CURRENT CONCEPTS IN 
ANTERIOR SEGMENT 
SURGERY AND DISEASE" 


A Post-Graduate Seminar 
Presented by the 


Department of Ophthalmology 
Emory University School of Medicine 
Atlanta, Georgia 


December 7 and 8, 1978, at the 
Peachtree Plaza Hotel 
Followed by the 
Fourth Annual Emory-Grady Eye 
Residents/Alumni Meeting 
December 9, 1978 
Faculty 
Claes H. Dohiman, M.D., 
Boston, Massachusetts 
Stuart |. Brown, M.D., 
Pittsburgh, Pennsylvania 
Peter R. Laibson, M.D., 
Philadelphia, Pennsylvania 
Richard H. Keates, M.D., 
Columbus, Ohio 


For application, please write to: F. Phinizy Cal- 
houn, Jr., M.D. 1365 Clifton Road, N.E., Atlanta, 
Georgia 30322 


Registration fee $175. Approved for 12 hours 
fend Category I, AMA Physician's Recognition 
ward. 


DMV Contact Lens 


Remover 


The NO STRETCH Method of 
Contact Lens Removal 


So simple, so far superior to the manual 
method of stretching the eyelids, that every one 
of your patients should use this procedure for 
removing contact lenses, Just the wetting of the 
cup and a gentle touch to the lens does it. 
Complete with carrying case. 


Available from your contact lens laboratory 


OVERSEAS OUTLET: 


Willi Ott Kontaklinsen 
Stauffacherstrasse 5, 8004 Zurich, Switzerland 


DMV Contact Lens Company 
Box 2829 Zanesville, Ohio 43701 
Phone: (614) 452-4787 


fn ^ 


MEDICAL AND SURGICAL 


MANAGEMENT OF THE GLAUCOMAS 
Sponsored by 


THE POST GRADUATE INSTITUTE OF 
THE NEW YORK EYE AND EAR INFIRMARY 
OCTOBER 14, 1978 


MEDICAL MANAGEMENT OF: 
ACUTE ANGLE CLOSURE GLAUCOMA 
CHRONIC ANGLE CLOSURE 
CHRONIC SIMPLE GLAUCOMA 

SURGICAL MANAGEMENT: 
INDICATIONS FOR SURGERY 
SUBSCLERAL TRABECULECTOMY 
SURGICAL TECHNIQUE FOR CO-EXISTING 
CATARACT AND GLAUCOMA 
IRIDECTOMY 

LASER IN GLAUCOMA: 
INTRODUCTION 
IRIDOTOMY 
TRANSCONJUNCTIVAL LIMBAL PUNCTURE 


SLIDES, FILMS, VIDEO-TAPES AND 
PRACTICE LASER SURGERY 


FACULTY 
John C. Leaman, M.D. 
Richard J. Mackool, M.D. 
Harold W. Najac, M.D. 
Louis R. Previte, M.A. 


James E. Burris, M.D, 
Alfonse A. Cinotti, M.D. 

K. Buol Heslin, M.D. 
Bernard Kronenberg, M.D. 


Registration fee: $75.00 
AMA-CME Category 1 Credits: 8 
For registration and further information, please write: 


Jane Stark, Registrar 

Post Graduate Institute- 

New York Eye and Ear Infirmary 
310 East Fourteenth Street 

New York, New York 10003 


Limited enrollment 


CORNEAL AND 
EXTERNAL DISEASES 
February 15-16, 1979 


The faculty will present an overview of corneal 
and external diseases with emphasis on the 
practical aspects of their diagnosis and treat- 
ment. Various diseases will be discussed with 
respect to their clinical presentations, the useful- 
ness of bacteriologic and cytologic methods of 
diagnosis and specific recommendations for 
treatment. Lectures will deal with methods of 
diagnosing infectious and allergic ocular condi- 
tions and the medical and surgical management 
of these diseases. Adequate time will-be devoted 
to question periods and panel discussions so that 
contrasting views regarding diagnosis and therapy 
can be considered. 


For further information contact: Extended Pro- 
grams in Medical Education, University of Califor- 
nia, Room 569-U, Third and Parnassus Avenue, 
San Francisco, California 94143 or call (415) 
666-4251. 
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NEURO OPHTHALMOLOGY COURSE 
DECEMBER 7, 8, 9, 1978 E 
sponsored by THE POST GRADUATE INSTITUTE OF 
DEPARTMENT OF OPHTHALMOLOGY THE NEW YORK EYE AND EAR INFIRMARY 
UNIVERSITY OF SOUTH FLORIDA October 5-6, 1978 
TAMPA, FLORIDA 33612 eevee o 
Douglas R. Anderson, Miami NEURO ANATOMY « PAPILLEDEMA « SUPRA-NUCLEAR 
Stephen M. Drance, Vancouver and NUCLEAR LESIONS « CEREBRO-VASCULAR 
Joseph S. Haas, Chicago INSUFFICIENCY « NYSTAGMUS « PUPILLARY 
Jonathan Herschler, Miami DISORDERS e VISUAL FIELD DEFECTS 
Allan E. Kolker, St. Louis eee 
William E. Layden, Tampa Lecturer; Herman D. Barest, M.D., Associate Clinical Profes- 
Samuel D. McPherson, Ir., Durham sor of Ophthalmology, Albert Einstein College of Medicine and 
Robert N. Shaffer, San Francisco Director of Neuro Ophthalmology, Montefiore Hospital and 
Richard J. Simmons, Boston e meee faa EuN 
. . s course will present a practical approach to Neuro 
George L. Spaeth, Philadalohia ophthalmology and qualifies for 16 credits in Category 1 for 
For information: the AMA-CME Physicians’ Recognition Award. The course will 
| e: PED: be augmented with slides and films of actual cases. 
William E. Layden, M.D. Registration fee: $150.00 Residents: $75.00 
Box 21 MDC For registration, please write: 
USF Medical Center Jane Stark, Registrar 
Tampa, Florida 33612 Post-Graduate Institute 
New York Eye and Ear Infirmary 
Registration fee $175.00 310 East Fourteenth Street 
($50.00 Residents and Fellows) New York, New York 10003 
| 





OPHTHALMIC MICROSURGERY COURSE 
NOVEMBER 1978 


MICROSURGERY OF THE ANTERIOR SEGMENT —BASIC AND REFRESHER COURSE 

Richard C. Troutman, M.D., F.A.C.S.—Course Director 

! . . DATES: November 13-15, 1978 
A practical course designed for those ophthalmic surgeons wishing to upgrade their microsurgical skills in 
cataract, intraocular lens, glaucoma and other commonly performed anterior segment procedures. Full- 
time microscope, individualized instruction. University and guest faculty. 
MICROSURGERY OF THE ANTERIOR SEGMENT—ADVANCED COURSE 
Richard C. Troutman, M.D., F.A.C.S.—Course Director 
DATES: November 16-18, 1978 
A practical course with emphasis on new techniques dependent entirely on the use of the surgical micro- 
scope, surgical keratometer, refractive lamellar and penetrating keratoplasty, pars plana lensectomy, 
phacoemulsification, intraocular lens, glaucoma, management of surgical complications and trauma. 
Full-time microscope. Individualized instruction. University and guest faculty. 
FEE: $600.00 for each course, $1,000 for two courses taken consecutively. 
VITRECTOMY PRACTICAL COURSE 
George M. Gombos, M.D.—Course Director 
DATE: November 19, 1978 
A practical course using the Tolentino-Banko Nibbler by Surgical Design Corporation. University and 
guest faculty. 
FEE: $150.00 
ALL COURSES APPROVED FOR A.M.A. CATEGORY I CREDITS. 

- For further information write or telephone: Division of Ophthalmology, Box 58, State University of New 
York, Downstate Medical Center, 450 Clarkson Avenue, Brooklyn, New York 11203 (212) 270-1961. 
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PROBLEMS IN 
PEDIATRIC 
OPHTHALMOLOGY 


November 29—December 1, 1978 





This course is meant to focus on some of the current problems and con- 
troversies in pediatric ophthalmology. The course will be divided into five half 
day sessions each one of which will concentrate on a subspecialty interest 
area within pediatric ophthalmology. The session topics will include: 


Retrolental fibroplasia and retinal disease in children 
Cataracts and glaucoma 

Strabismus 

Pediatric neuro-ophthalmology 

Strabismus and plastic surgery 


The purpose of the course is to provide the participant with the data neces- 
sary for him to re-evaluate his own understanding and treatment program in 
the above areas. 


This program is presented by the Department of Ophthalmology and Ex- 
tended Programs in Medical Education, University of California School of 
Medicine, San Francisco, California. This continuing medical education of- 
fering meets the criteria for 15 credit hours in Category | of the Physician’s 
Recognition Award of the American Medical Association and the Certifica- 
tion Program of the California Medical Association. 


The program will be held at the Plaza Square Ballroom, Hyatt Hotel on Union 
Square in San Francisco. The fee is $225.00. For further information please 
contact: Extended Programs in Medical Education, Room 569-U, University 
of California, San Francisco, California 94143 or call (415) 666-4251. 
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KRESGE EYE INSTITUTE 
| OF 
WAYNE STATE UNIVERSITY SCHOOL OF MEDICINE 
Presents a five-day intensive continuing education course 


OPHTHALMOLOGY: BASIC AND CLINICAL REVIEW 


November 27-December 1, 1978 
- Hyatt Regency 
Dearborn, Michigan 


OPTICS AND REFRACTION ................Lseeee eee Jack Holladay, M.D., Clinical Instructor, 
(6 hours) Department of Ophthalmology, University 
of Texas Medical School at Houston 


NEUROANATOMY AND NEUHOSUPHAHAEMOEORY . David Cogan, M.D., Medical Officer, Na- 


(4 hours) tional Eye Institute 
PATHOLOGYI ................. ENEE E E Myron Yanoff, M.D., Chairman, Depart- 
(4 hours) ment of ‘Ophthalmology, University of 
Pennsylvania, Director of Scheie Eye 
institure 
PATHOLOGY ll; : 25 hdosdqeu esae mci eate de pad a E Myron Yanoff, M.D. 
(4 hours) 
STRABISMUS ..........cseerh hr hthhhothaseshohhoa Robert D. Reinecke, M.D.,Professor and 
(4 hours) Chairman, Department of Ophthalmol- 
ogy, Albany Medical College of Union 
University 
CORNEA AND EXTERNAL DISEASES ................. Juan Arentsen, M.D., Assistant Profes- 
(4 hours) Sor, Jefferson University; Associate Di- 
rector, Cornea Service, Wills Eye Hospi- 
tal 
PHARMACOLOGY AND THERAPEUTICS .............. Joel S. Mindel, M.D., Assistant Professor, 
(4 hours) Department of Ophthalmology, Mt. Sinai 
School of Medicine . 
GLAUCOMA AND METABOLIC DISEASES ............. Stephen M. Podos, M.D., Professor and 
(4 nous? Chairman, Department of Ophthalmology; 
Mt. Sinai School of Medicine 
EMBRYOLOGY & ANATOMY ............ eere David M. Worthen, M.D., F.A.C.S., Profes- 
(4 hours) sor and Head, Division of Ophthalmology, 
University of California San Diego . 
MEDICAL OPHTHALMOLOGY ..................... s. Paul Henkind, M.D., Ph.D., Professor and 
(4 hours) Chairman, Department of Ophthalmology, 
Montefiore Hospital and Medical Center 
BANQUET SPEAKER. 4 2wrac Eee RORRRTCE RO CR eO RO QU Bruce E. Spivey, M.D., Professor and 


Chairman, Department of Ophthalmol- 
ogy, Pacific Medical Center 


COURSE DIRECTOR: Maurice Croll, M.D. * CO-DIRECTORS: Leo Croll, M.D., and Frank Nesi, M.D. 


KRESGE EYE INSTITUTE FACULTY: 
John W. Cowden, M.D., Karni W. Frank M.D., Robert N. Frank, M.D., Garron Klepach, M.D., 
Robert S. Jampel, M.D., Ph. D., Harold Weiss, M.D., Dong Shin, M.D. Ph.D. 
THIS COURSE IS AN EXCELLENT AID IN 
PREPARATION FOR BOARD AND RECERTIFICATION EXAMS 
REGISTRATION FEE: $450.00 (includes syllabus, coffee breaks, luncheons and banquet) Residents 
$200.00; Michigan Residents $150.00 (Letter from department head or chief ted 
REGISTRATION IS LIMITED 

For more information, write or call: Division of Continuing Medical Education, 
Wayne State University School of Medicine, Detroit, MI 48201, (313) 577-1180 

Checks should be made payable to WAYNE STATE UNIVERSITY 

Category | Continuing Medical Education: 42 Hours 


Q4, 
€ 
e. 
2 * 2 Q E 
The Sixth Biennial EN 
Welsh Cataract Surgical and IOL Congress ? 
Houston, Texas » Galleria Plaza Hotel * 
Dec. 2-6,1978 $ 
Sponsored by Organized and Submission of papers: 50-word abstract required. 
Baylor College of Directed by For registration information: 
Medicine Jared Emery, M.D. Jared M. Emery, M.D., Cataract Surgical Congress, 
Cullen Eye Institute David Paton, M.D, Cullen Eye Institute, 6501 Fannin (NC-200), 
Robert Welsh, M.D. Houston, TX 77030 
AC 713/790-5942 Fee $295.00 
Full-Time Faculty Panel Cate ‘nian’ iti 
gory | AMA Physician’s Recognition Award credits 
Benjamin Boyd, M.D. A. E. Maumenee, M.D. willbe gon : 
Robert Drews, M.D. David Paton, M.D. 
Louis Girard, M.D. Richard Troutman, M.D. * Join us in the CITY UNDER GLASS of the Galleria! 
Norman Jaffe. M.D Robert Welsh, M. D. Everything is right here— meeting facilities, two hotels 
Richard Kratz. M.D. (with discounted rates for this meeting), 200 glamorous 
: Pipe ie, a stores, restaurants, entertainment, recreation. The 
nicest thing Of all, everything is just an easy stroll 
Following the format established at the previous through the carpeted and covered "streets" of the 
Cataract Congresses, this program will include the Galleria Mall. Modeled after the Galleria Vittorio Eman- 
Faculty Panel, Guest Panel, and Guest Speakers. The uele in Milan, Italy, the Galleria Mall has as much to do 
compact program of short papers and panel discus- and see as some big cities. Because that's what it is-—a 
sions will cover all phases of Cataract Surgery and IOLs. city under glass. 


THE UNIVERSITY OF ILLINOIS EYE & EAR INFIRMARY 
DEPARTMENT OF OPHTHALMOLOGY 


ANNOUNCES 
DIABETIC RETINOPATHY SYMPOSIUM, PRACTICAL sd, 


September 29, 1978, Chicago, Illinois 


Program Co-Chairmen: Felipe U. Huamonte, M.D. 
Morton F. Goldberg, M.D. (Head, Department of Ophthalmology) 
Guest Faculty: 
George Bresnick, M.D. Jose Cunha-Vaz, M.D., Ph.D. 
University of Wisconsin University of Coimbra 
Madison, Wisconsin Coimbra, Portugal 
Melvin Chertack, M.D. J. Wallace McMeel, M.D. 
Lutheran General Hospital Harvard University 


Chicago, Illinois Massachusetts Eye & Ear Infirmary 
Boston, Massachusetts 


And faculty of the University of Illinois. 
This one-day symposium will encompass the advances on natural history, clinicopathologic correlation, 
and methods of evaluation (including fluorescein angiography and fluorophotometry) of diabetic 
retinopathy. Emphasis will be placed on the current status, rationale, and techniques in the management 
of diabetic retinopathy, including photocoagulation arid pars plana vitrectomy. 
REGISTRATION FEE: $100.00 $35.00 Residents and Fellows 

(with letter from department head) 


For further information please call or write to: 


Dawn Fisher 

University of Illinois Eye and Ear Infirmary 
1855 West Taylor St. 

Chicago, Illinois 60612 

Phone (312) 996-7843 
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Department of Ophthalmology 
Pacific Medical Center 


pr esents 
A practical course in anterior and posterior vitrectomy procedures covering the following: 
Indications 
Techniques 
Complications 
Choice of instruments: Ocutome, Kloti Vitreous Stripper, Douvas Roto-Extractor, VISC 
Principle Faculty: 
Wayne E. Fung, M.D. Pacific Medical Center, San Francisco, Ca. 
Arthur W. Allen, Ji., M.D. Pacific Medical Center, San Francisco, Ca. 
Helmut Buetner, M.D. Mayo Clinic, Rochester, Minn. 
DATE: January 26-27, 1979 
PLACE: HONOLULU, HAWAII 
FEE: $450.00 for lectures and workshop 
$150.00 for lectures only 
ENROLLMENT IS LIMITED. ADVANCE REGISTRATIÓN IS REQUIRED BY 
OCTOBER 1, 1978. 


For further information contact Continuing Education, Pacific Medical Center, P.O. Box 7999, 
San Francisco, Ca. Tel. (415) 563-4321, xt. 2761 

















FIFTY-SECOND ANNUAL 
NEW YORK EYE AND EAR INFIRMARY 
CLINICAL CONFERENCE 


"ANTERIOR SEGMENT SURGERY" 
New Techniques 
Controversies 
Complications 


MAY 17-18, 1979 
MARRIOTT'S ESSEX HOUSE 
NEW YORK CITY 
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THE EYE FOUNDATION 
OF AMERICA 
PRESENTS A 


GLAUCOMA SYMPOSIUM 
FEBRUARY 9 AND 10, 
1979 


The Royal Orleans Hotel 
621 St. Louis Street 
New Orleans, Louisiana 70140 
Telephone: 504-529-5333 


SYMPOSIUM CHAIRMAN: 
GEORGE M. HAIK, M.D. 


TUITION: 
Practicing Physicians $150.00 
Residents l No Tuition 


FOR INFORMATION AND REGISTRATION 
PLEASE CONTACT: 


The Eye Foundation of America 
823 Maison Blanche Building 
New Orleans, Louisiana 70112 

Telephone: 504-581-3714 


Sheridan Park Hospital - Buffalo, New York announces a 


TUTORIAL INTRAOCULAR 
LENS IMPLANT COURSE 


Tuesdays and Wednesdays 
under the direction of 
John H. Park, M.D., Chief of Ophthalmology 
supporting staff members 
William Howard, C.O.R.T., Henry Knapp, R.N. 


Enrollment limited to two candidates per course. 
Emphasis on extracapsular cataract extraction combined with 
intraocular lens implantation. 


Tuesday: 1:00 p.m. —8 p.m. (Dr. Park's office) 
1. Case selection from Dr. Park's patients 

2. 10L power calculation 

3. Techniques of anterior segment photography 
4. Video preview of surgical techniques 

5. Post-op patients 


7:00 p.m. — 11:00 p.m. dinner and didactic course 


Wednesday: 7:30 a.m. —1:30 p.m. Live Surgery 
1. Pre-op and post-op routines 
2. Surgical instruments 
2:00 p.m. —8 p.m. Supervised practice session 
with video evaluation of learning process 
Please call (716) 839-9711 or write to: 
Tutorial Intraocular Lens Implant Course 


JOHN H. PARK, M.D. 
3993 Harlem Rd. + Snyder, New York 14226 


ST. LOUIS 
MERCY-BAPTIST EYE SEMINAR VII 


Sunday, November 12, 1978 
9:00 a.m.—4: p.m. 


IMPLANT SURGERY—STATUS OF THE ART 


The Kelman implant/Phacoemulsification 
Charles Kelman, M.D., New York 
intracapsular surgery/Secondary implants 
Robert Azar,M.D., New Orleans 
Open sky implants/Vitrectomy with implants 
David Pfoff, M.D., Denver 
Long-wear contacts/ Ultrasonic measurement 
Jack Hartstein, M.D. St. Louis 


Credit: 7 hours Category I+ Registration: $75.00 
Write: Eye Seminars. St. John's Mercy Medical Center 
615 S. New Ballas Road, St. Louis, Missouri 63141 


Jack Hartstein, M.D., Co-chairman 
Richard Oglesby, M.D., Co-chairman 
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SUPRAMID EXTRA 


The Tissue-Friendly, Cable-type, synthetic suture from S. Jackson, Inc. 
—proven in all types of surgery for 30 years 


e THE inert polyamide e Extremely strong 
e Non-absorbable e Ties easily... with fewer knots 
e Long-lasting in tissue e Stays tied 


SUPRAMID EXTRA? sutures in sterile packages 


e Sizes 10-0 to 0 with swaged-on e Spatulated, reverse cutting, ski, von 
needles (sizes 3 and 8 also available) Noorden, Yasargil and taper-point 
needles by SHARPOINT® 


The same inert SUPRAMID? material is now available as: 

SURGICAL FOIL ............. smooth surface or orange-peel surface for 
orbital floor blow-out fracture repair and 
other oculo-plastic surgery. 

EYE MUSCLE SLEEVES ...... for preventing eye muscle adhesions, as 
developed by Edward A. Dunlap, M.D. 


QUARTER-GLOBE CAPS..... for adhesion prevention according to Philip 
Knapp, M.D. 


MESH vias ERU ER RR KIA for rhinoplasty and mentoplasty augmentation 


For information and catalog write or call 


S. JACKSON, INC. (Dept. J) 
4815 Rugby Ave., 


Washington, D.C. 20014 
Phone: 301-657-8920 
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MURO 


5) GONIO-GEL 


A STERILE GEL OF METHYLCELLULOSE 4000 cps 2.5% 
Preservatives: Methylparaben and Propylparaben 


VALUABLE FOR BONDING 
OF GONIOSCOPIC PRISMS 
TO THE CORNEA 








e Simplifies gonioscopy in 
upright and recumbent 
positions 


e Reduces fluid spillage 


| e Helps maintain a tight 
» | lens fit 


e Index of refraction 1.336 


ait S. T " | Py 
Eoo natura Apply small amount of Gel to inner surface of Gonio lens. 
Available in 44 ounce ophthalmic tubes. 


MURO PHARMACAL LABORATORIES, INC. 


121 Liberty Street * Quincy, Mass. 02169 
Area Code 617 * 479-2680 
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THE DEPARTMENT OF OPHTHALMOLOGY 
AND 
THE PAGE AND WILLIAM BLACK 
POST-GRADUATE SCHOOL OF MEDICINE 
of the MOUNT SINAI SCHOOL OF MEDICINE (CUNY) 


OPHTHALMIC BASIC AND CLINICAL REVIEW 


Under the Direction of 
EDWARD L. RAAB, M.D. 
ALAN SUGAR, M.D. 
OSCAR A. CANDIA, M.D., DENNIS V. FREILICH, M.D., ALAN FRIEDMAN, M.D., WILLIAM S. 
LESKO, M.D., JOEL S. MINDEL, M.D., PH.D., STEVEN M. PODOS, M.D., ROBERT H. RITCH, M.D., 
ARAN SAFIR, M.D., MORTON H. SEELENFREUND, M.D., MURRAY A. WOLKSTEIN, M.D., 
MICHAEL E. YABLONSKI, M.D., KEITH M. ZINN, M.D. 


Guest Faculty: MYLES M. BEHRENS, M.D., New York City and PAUL HENKIND, M.D., New York City 


JANUARY 8-12, 1979 
Monday through Friday 
9:00 AM to 5:00 PM (5 Sessions) 


A 35-hour course designed to summarize the core and new information important to the recently trained 
and practicing ophthalmologist. Topics to be covered are: Physiology and Biochemistry, Optics and 
Refraction, Electrophysiology, Pharmacology and Therapeutics, Pathology, Cornea and External Dis- 
ease, Glaucoma and Genetic Disease; Pediatric Ophthalmology and Motility, Medical Ophthalmology; 
Neuro-Ophthalmology, Retinal Disorders. 


FEE: $375.00 including lunches and cocktail party 


Apply To: Director, The Page and William Black Post-Graduate School of Medicine, Mount Sinai School of Medicine, 
One Gustave L. Levy Place, New York, New York 10029. Tel.: (212) 650-6737. 


THE POST GRADUATE INSTITUTE OF THE NEW YORK EYE AND EAR INFIRMARY 
ANNOUNCES THE FOURTEENTH ANNUAL REVIEW COURSE 


“BASIC SUBJECTS IN OPHTHALMOLOGY” 
November 27 through December 2, 1978 


SUBJECTS 
PHYSIOLOGY « PHARMACOLOGY « OCULAR MOTILITY « NEURO OPHTHALMOLOGY * 
MEDICAL OPHTHALMOLOGY » DEVELOPMENTAL ANOMALIES « PEDIATRIC OPHTHALMOLOGY 
ANATOMY and HISTOPATHOLOGY of the EYE « DISEASES of the CORNEA and CONJUNCTIVA 
INTERPRETATION of POSTERIOR POLE LESIONS 
PRINCIPLES OF PHYSICAL OPTICS and REFRACTION 


COURSE DIRECTOR: JAMES C. NEWTON, M.D. 

FACULTY JOHN S. HERMANN, M.D. ROBERT C. MICKATAVAGE, M.D. 
RONALD CARR, M.D. FRANK B. HOEFLE, M.D. D. JACKSON COLEMAN, M. D. 
ANDREW P. FERRY, M.D. THOMAS KUHNS, M.D. WHITNEY G. SAMPSON, M.D. 
DAVID S. FRIENDLY, M.D. PETER J. G. MARIS, M.D. 


This six-day intensive course is designed as a comprehensive review of the basic subjects in ophthalmology and should 
be especially helpful to those physicians preparing for the American Board Certification Examinations and those having 
? to fulfill requirements for continuing medical education. This course qualifies for 48 credits in Category 1 for the 
AMA-CME Physicians Recognition Award. 


Tuition: $500.00 (Luncheons and Cocktail Party included) 
For application and further information, please write: 


Jane Stark, Registrar 

Post-Graduate Institute 

New York Eye and Ear Infirmary 

310 East Fourteenth Street 

New York, N.Y. 10003 Tel: (212) 673-3480 
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Display ads. Set within ruled border. One 
inch minimum $45.00 per inch. Forms close 
1st month preceding month of issue. 


PAYMENT MUST ACCOMPANY INSERTION 
ORDER 


Classified Advertising 
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233 East Ontario Street, Suite 1401 
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CLASSIFIED ADVERTISEMENTS 


GENERAL OPHTHALMOLOGIST: 37, board certified, univer- 
sity trained, solo wishes to join single or multi-specialty 
group. Box 108 AJO 


WANTED: Ophthalmologist to join young, academically 
oriented ophthaimologist in South Florida. High quality 
practice in superb location. Subspeciality preferred. Start 
now or July, 1979. Send C.V. Box 118 AJO 


WANTED: Ophthalmologist desires to purchase ophthalmol- 
Ogy practice in Manhattan, New York City. Strictly confi- 
dential. Box 119 AJO 


SITUATION WANTED-OPTICIAN: Certified ‘master optician,’ 
state licensed, ‘registered contact lens dispenser’ desiring 
to provide for ophthalmology quality e care products and 
service for their patients. Box 121 AJO > 


OPHTHALMOLOGIST: 30, Excellent university residency, 
completing vitreous retina fellowship. Seeking academic 
position or group practice. Box 122 AJO 


OPHTHALMOLOGIST: 36, board certified, leaving academic 
position, experienced in general ophthalmology, medical 
retina, laser photocoagulation, low vision aids and 
glaucoma; seeks group affiliation. Box 123 AJO 


OPHTHALMOLOGIST: Board eligible, fellowship in medical 
retina and flourescein, seeks opportunity in group, 
partnership or association in greater N.Y. and near North-' 
eastern areas. Box 124 AJO : 


OPHTHALMOLOGY RESIDENCY: pus program with 
unexpected vacancy at first year level to begin now. Must 
be eligible for licensure in Ilinois with approved medical 
school and internship training. Forward curriculum vitae to 
Box 125 AJỌ. 


WANTED: Green's refractor, B & L Keratometer, AO M603 B 
Lensometer. Box 126 AJO 


‘VITREQUS RETINAL SURGEON: Trained with Pioneer Vitrec- 


tomist in anterior and posteterior vitrectomy, retinal 
surgery, photocoagulation, fluorescein angiography, ul- 
- trasound, seeks practice opportunities. Box 127 AJO 


WANTED: Academic retinal surgeon for university based 
teaching, research and services, doctor referral only, 
maximum income legislated, some fringe benefits, large 
sun-belt city, Equal Opportunity Employer. Box 128 AJO 


OPHTHALMOLOGIST: Board certified, eligible ophthal- 
mologist sought to associate in an established practice. 
Major regional medical center consisting of 43 multispe- 
ciaity physicians in Northwest Ohio. Top salary and excel- 
lent fringe benefit program along with all corporate bene- 
fits. Please forward curriculum vitae, salary requirements 
to Box 129 AJO. 


POSITIONS AVAILABLE: Good solo practice in delightful 
southeastern city of 50,000 with 300,000 drawing area. 
Rapid growth area near beaches. Excellent opportunity for 
high income. Reasonable. Box 130 AJO. 


MOUNT PROSPECT, ILLINOIS: Professional suite available in 
prestigious one floor building in northwestern suburb of 
Chicago. Soundproof construction. Zone controlled heat- 
ing and air conditioning. Common waiting room. Ample 
parking. 312-692-3649. 


OPHTHALMOLOGIST: VA Hospital, Jackson, MS, Deans 
Committee Hospital, affiliated with University of Missis- 
sippi Medical Center. Board eligible or certified. Submit CV 
ped iy Staff, VAH, 1500 E. Woodrow Wilson, Jackson, 


OPHTHALMIC PATHOLOGY FELLOWSHIP: McGill University 
offers a one year fellowship starting July 1, 1979. Reply 
to: Seymour Brownstein, M.D., Ophthalmic Pathologist, 
ae Avenue West, Montreal, Quebec, CANADA 


WANTED: Ophthalmologist to join busy group in Fort 
Lauderdale, Florida. Must have training in retinal and vit- 
reous surgery. Call 305-484-0700. 


OPHTHALMOLOGY: Clinical fellowships (3), University of 
Connecticut School of Medicine, 1 year postresidency 
training in retinal diseases; cornea-lens implant surgery; or 
glaucoma-nyro ophthalmology. 3 years residency plus 
state license required. Inquiries: J. O'Rourke, M.D., Pro- 
gram Director, Rm 1060, University of Connecticut Health 
Center, Farmington, CT 06032. Tel: 203-674-2480. An 
Equal Opportunity Employer M/F 


FOR SALE: Topcon camera for retina iris photography Biop- 
tics Model BR3 $7,800. Contact: Dr. J.W.S. Khalsa, 8733 
ord Blvd. #404, Los Angeles, CA 90048, 213-659- 


GLAUCOMA MICROSURGERY COURSE 


l. TRABECULECTOMY 


DATES: September 21-22, 1978 


CURRICULUM: 

This course is designed for practicing ophthal- 
mologists who are not familiar with trabeculectomy. 
Itis an intensive instructional microsurgery course on 
all aspects of trabeculectomy procedures and'man- 
agement of their complications. Surgical demonstra- 
tions and a microsurgical workshop in the laboratory 
will be provided. 


COST: $300.00 
LIMITED ENROLLMENT 


CONTACT: 
Pei-fei Lee, MD 
Albany Medical College 
Department of Ophthalmology 
Albany, New York 12208 
(518) 445-5218 
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- Step up 


to a Surgidev Product 









90% of your orders for intraocular lenses 
are shipped within 24 hours. 






STYLE NO. 1-P 


Lens dia 5mm Lens dia 5mm 
Haptic dia 6mm Haptic dia 6mm 


STYLE NO. 4-P STYLE NO. 6-P STYLE NO. 9 


Lens dia Smm Lens dia 5mm Lens dia 5mm Lens dia 3.5mm 











i FOR INFORMATION OR ORDERING 


wW y CALL COLLECT ANYTIME 
C i RG l EV (805) 965-1085 
CORPORATION 1528 Chapala Street e Santa Barbara, California 93101 


CAUTION: Federal Law restricts this device to sale by or on the order of a physician. 


CAUTION: Investigational device limited by Federal law to investigational use. 





Avoid steroid 
contradiction. 


Think FML 


(fluorometholone). 
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There's a unique contradiction inherent in ocular 
steroid therapy. 

Severe ocular inflammation needs to be sup- 
pressed before tissue damage occurs. But while sup- 
pressing inflammatory activity to protect tissue from 
alteration or scarring, steroids often increase IOP. 
This rise in pressure, of course, carries the risk of a 
damaged optic nerve and visual impairment. 


FML eases the contradiction by combining proven 
steroid potency with reduced risk of IOP rise. 


FML controls moderate to severe inflammation. 
Independent investigators found FML to be as effec- 


PENETRATION 


SAFETY COMFORT 







tive in controlling inflammation as other potent 
steroids! 

FML penetrates. FML penetrates the isolated rabbit 
cornea with the epithelium intact to reach “deep- 
seated” sites as well as other steroids, and better than 
dexamethasone? 

FML is safer. FML has less propensity to increase 
IOP than dexamethasone’ 

FML provides comfort. FML is the only potent steroid 
available in the Liquifilm® vehicle to bring comfort 
to your patient's eyes and to prevent corneal xerosis. 


Good reasons to make FML your “first choice” 
ocular steroid. 


Potent, yet safer. Think FML. 


: 9, f 
FML (fluorometholone) 0.1% Liquifilm* Sterile Ophthalmic Suspension 


ACTIONS Inhibition of the inflammatory response to inciting agents of mechan- 
ical, chemical or immunological nature. No generally accepted explanation of this 
steroid property has been advanced. Adrenocorticosteroids and their derivatives are 
capable of producing a rise in intraocular pressure. In clinical studies on patients 
eyes treated with both dexamethasone and fluorometholone, fluorometholone 
demonstrated a lower propensity to increase intraocular pressure than did dexameth- 
asone. INDICATIONS For steroid responsive inflammation of the palpebral and 
bulbar conjunctiva. cornea and anterior segment of the globe. CONTRAINDICA- 
TIONS Acute superficial herpes simplex keratitis. Fungal diseases of ocular struc- 
tures. Vaccinia. varicella and most other viral diseases of the cornea and conjunctiva. 
Tuberculosis of the eve. Hypersensitivity to the constituents of this medication, 
WARNINGS Steroid medication in the treatment of herpes simplex keratitis 
(involving the stroma) requires great caution; frequent slit-lamp microscopy is 
mandatory. Prolonged use may result in glaucoma, damage to the optic nerve, 
defects in visual acuity and fields of vision, posterior subcapsular cataract formation, 
or may aid in the establishment of secondary ocular infections from fungi or viruses 
liberated from ocular tissue, In those diseases causing thinning of the cornea or 
sclera. perforation has been known to occur with use of topical steroids. Acute puru 
lent untreated infection of the eve may be masked or activity enhanced by presence 
of steroid medication. Safety and effectiveness have not been demonstrateu in chil- 
dren of the age group 2 years or below. Use In Pregnancy: Safety of the use of topical 


steroids during pregnancy has not been established. PRECAUTIONS As fungal 
infections of the cornea are particularly prone to develop coincidentally with long- 
term local steroid applications, fungus invasion must be suspected in any persistent 
corneal ulceration where a steroid has been used or is in use. Intraocular pressure 
should be checked frequently. ADVERSE REACTIONS Glaucoma with optic 
nerve damage. visual acuity or field defects. posterior subcapsular cataract formation, 
secondary ocular infection from pathogens liberated from ocular tissues. perforation 
of the globe. DOSAGE AND ADMINISTRATION 1 to 2 drops instilled into 
the conjunctival sac two to four times daily. During the initial 24 to 48 hours the 
dosage may be safely increased to 2 drops every hour. Care should be taken not to 
discontinue therapy prematurely. 


REFERENCE NOTES 
1. Allergan Report Series. #72. 


2. Hull. D.S. et al. Permeability of the isolated rabbit cornea to corticosteroids, 


Invest Ophthalmol 13, 457-459, 1974. 


3 Fairbain. W. D. and Thorson. J. C. Fluorometholonce — anti-inflammatory and 
intraocular pressure effects. Arch Ophthalmol 86: 138-141. 1971. 
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THE ALCON NEEDLE. 
INCOMPARABLE SHARPNESS 
DESIGNED FOR TODAY'S 
MODERN TECHNIQUES. 


Exquisitely Sharp — allows 
precise placement, greater 
control 


Starts Sharp and Stays Sharp 


— allows precise control, pass 


alter pass 


Sharpened to the Widest 
Point — less tissue drag 


Modern Needle Design 


ol 


needles features modern point 


geometry For ease of 
penetration 


Sized to Suit Your Tech- 

nique — The exquisite "C" se | Fine Wire Sizes — C needles 
ries is available in a wide variety are available in finest wire di- 
of sizes so that you can pick the k ameters 006 inches and .008 


one best suited for each inches create suture tracts 


procedure 





suited for today s fine sutures 


THE ALCON CLOSURE SYSTEM. 


A More Complete Closure 
System totally designed with 
todays ophthalmic surgeon in 
mind. 

Exquisitely sharp needles. 
The “C series of needles has 
already gained the respect of 
discriminating surgeons. Also 
available: specially designed 
scleral needles, “T” series; and 
reserve cutting needles, 

"B series. 

Modern packing. Assist-O.R.^ 
Pak was designed to end difficult 
handling problems and to 
present a sharp needle at the 


Popular sutures. Alcon needles 

are swaged to the suture materials 

k most needed for today’s modern 
’ techniques. Stringent quality 
control insures that all exceed 
U.S.P. specifications. 


THE ALCON 

CLOSURE SYSTEM. 
Developed because you asked 
for it. 

For further information please write ... 


Alcon Surgical 


Surgical Products Division 
Alcon Laboratories, Inc. 
PO Box 1959 





surgical site. (C) 1978 Alcon Laboratories, Inc. Fort Worth, Texas 76101 
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€ e nt than pilocarpine 
duration of action 
pilocarpine (8 hours)* 


^ The Conservative Replacement 
After Pilocarpine 

nen pilocarpine no longer main- 
ains IOP, regain conservative con- 
trol with Isopto Carbachol 3%. 
-— A More potent than pilocarpine, it can 
= provide conservative control with- 
out the patient problems associated 
with more potent miotics. 


For Conservative Control 

of Diurnal Variation 

One drop of Isopto Carbachol 3% 
keeps IOP down for a full 8 hours*. 
Administered at bedtime, Isopto 
Carbachol 3% keeps IOP under con- 
servative control during the early 
morning hours. 


A Conservative Solution 
to Pilocarpine Sensitivity 


*Drance, S.M. and Flindall, R.J.: Canad. J. of Oph. 1: 
No. 4:292-296, Oct. 1966 
Available In: 3496 142% 2⁄4% 3% 
15ml 30ml 
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DESCRIPTION: A sterile ophthalmic solution Each mi contans Actve Carbacho! 075%. 15% 225% or 30% Preservative Benzalkonium Chioride 0 005% Vetucie 
Hydroxypropy! Methyiceilulose 10% Inactive Boric Acid Sodium Chlonde. Sodium Borate, Purified Water 

CONTRAINDICATIONS Miotics are contraindicated where constnction is undesirable such as acute iritis, and in these persons showing hypersensitivity to any Component ot 
this preparation 

WARNINGS. Carbachol should be used with caution in the presence of corneal abrasion 10 avoid excessive penetration which can produce systemic taxicily. and in patents with 
acule cardiac failure, bronchial asthma. active peptic ulcer, hyperthyroidism. gastrointestinal spasm. urinary tract obstruction. and Parkinson's disease As with all motes 
retinal detachment has been reported when miotics are used in certain susceptible individuals. The causal relahonship has not been established 

PRECAUTIONS: Avoid overdosage 

ADVERSE REACTIONS This preparation is capable o! producing systemic symptoms of a cholinesterase inhibitor even when the epithelium is intact Ocular Transient ciliary 
and conjunctival injection, headache, and ciliary spasm with resultant temporary decrease of visual acuity may occur Systemic Salivation syncope. cardiac arrythmia 
gastrointestinal cramping, vomiting, asthma. and diarrhea may occur 

DOSAGE AND ADMINISTRATION Instill two drops topically in the eye(s) up to four times daily 


ALCON LABORATORIES, INC., FORT WORTH, TX 76101 








Our Quality? 


ask our 
customers. 






Our lenses are lathe-cut and 
hand polished from Polymethyl- 
methacrylate (Perspex CQ). 


Our quality... 


© Intermedics Intraocular Inc.. 1978, P.O. Box 617, Freeport, Texas 77541, Phone (713) 233-8611 WATTS 1-(800) 231-2330 / 231-2331 
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Three 


Practical 
Solutions To 
Soft Contact 
Lens Care 








Sterile Sterile, Preserved 

Lens Lubricant Daily Cleaner Saline Solution 

Sterile solution for in-the-eye A daily-use sterile solution that A premixed, buffered solution 

lubrication and rewetting of soft helps remove mucus and de- for heat disinfection, rinsing, 

and hard contact lenses. Avail- posits from lens surfaces to heip and storage of soft contact 

able in 0.5 oz. bottles. keep them clean and clear lenses. Available in 4 oz. and 
Supplied in 1.5 oz. bottles. 8 oz. bottles 


One name to remember... That's Bausch & Lomb...for a complete product line that 
provides added convenience to you and your soft contact lens patients. 


Now all Bausch & Lomb products are available in blue and green packages for easy 
recognition. It's easy for your patients to select just the right product that is now available 
for use with their lenses. 

Three new items now supplied in Care Kits. Your newly fitted patients will be 


able to start the new care and cleaning regimen with samples included in their Care Kits. 
Replacement solutions for all patients can be obtained through you or at the local pharmacy. 


Introductory Offer for New Care Products from Bausch & Lomb October 2— December 8, 1978 
Regular Cost Promotional Cost Order Quantity 
Promotional Minimum Minimum Stated in 
Product Reorder No. Allowance Order Qty. Cost Order Qty. Cost Individual Units 
Saline Solution 8 oz. 620103  1FREE with 11 12 $13.44 12 $12.32 
Saline Solution 4 oz. 620102  1FREE with 11 12 $ 9.60 12 $ 8.80 
Daily Cleaner 1.5 oz. 621002  1FREE with 11 12 $17.28 12 $15.84 
Lens Lubricant 0.5 oz. 622001  1FREE with 11 12 $17.28 12 $15.84 
Counter Display 629002 8 1/396 off plus 1 $33.92 1 $29.09 
Assortment* $2.00 display 
allowance 

Lens Carrying Case 140307-350 1FREE with 5 6 $19.50 6 $16.25 
Disinfecting Unit II 140375  1FREE with 11 1 $23.00/ 12 $253.00 

$276.00 

per doz. 
Care Kit II 140384  1FREE with 11 1 $29.50/ 12 $324.50 

$354.00 

per doz. 


*Counter Display Includes: 12—8 oz. Saline | 4—40z. Saline  6—Daily Cleaner 6—Lens Lubricant 

Other promotional items and advertising allowance available. Please contact your SOFLENS Division representative for details. Indicate 
quantity of care products you wish to order and fill in name and address below. Please include account number. Send to Bausch & Lomb, 
SOFLENS Division, Dept. 3304, 1400 N. Goodman Street, Rochester, NY 14602. AJO 10-8 


Name Account Number 


Address 


City State, Zip 
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1 
General 
Address manuscripts and other scientific communica- 233 East Ontario Street, Chicago, lllinois 60611, if ordered 


tions to Frank W. Newell, M.D., 233 East Ontario Street, 
Chicago, Illinois 60611. 


Manuscripts must be original material submitted solely to 
the AMERICAN JOURNAL OF OPHTHALMOLOGY. Two copie: 
must be submitted; the second copy may be machine- 
duplicated. The entire manuscript, including case reports, 
footnotes, and references, must be typed in double space, 
with 1!/z-inch margins, on S!Us by H-inch heavy white bond 
paper. See Instructions to Authors (Am. J. Ophthalmol. 
86:299-302, August 1978). Copies of Instructions to Au- 
thors will be mailed on request. All manuscripts originating 
in the United States must be sent by first class mail; those 
manuscripts originating outside of the United States must 
be sent airmail. Receipt of manuscript is acknowledged 
immediately, Author's proofs must be corrected and re- 
turned within 48 hours to Manuscript Editor, 233 East 
Ontario Street, Chicago, Illinois 60611. 


Fifty tearsheets will be supplied without charge to the 
author indicated on the first page of each article. Reprints 
may be obtained from Ophthalmic Publishing Company, 


at the time proofs are returned. 


Address. news items and society proceedings to Thomas 
Chalklev, M.D., 700 North Michigan Avenue, Chicago, 
Hlinois 60611. 


Exchange copies of medical journals should be sent to 
David Shoch, M.D., 233 East Ontario Street, Chicago, 
Hlinois 60611. 


Subscription, requests for single issues, notices of change 
of address, advertising and other communications should 
be sent to Ophthalmic Publishing Company, 233 East 
Ontario Street, Chicago, Hlinois 60611. Change of address 
notices must be received at least 60 days in advance and 
must include both old and new addresses. 


Claims for copies lost in the mail must be received within 
60 days from the date of issue, 


Advertisement insertion orders and copy must be received 
before the first day of the prebeding month for whieh the 


advertisement is scheduled. 





THE AMERICAN JOURNAL OF OPHTHALMOLOGY is published monthly by the Ophthalmic Publishing Company, 233 East 
Ontario Street, Chicago, Wlinois 60611. The subscription rates in the United States are as follows: one year, $16.00; two 
years, $31.00. In Canada and all other foreign countries, the rates are as follows: one vear, $20.00; two vears, $38.00, paid in 
U.S. dollars by U.S. bank draft or international monev order. Subscription and Advertising Office: Ophthalmic Publishing 
Company, 233 East Ontario Street, Chicago, Illinois 60611. © 1978, Ophthalmic Publishing Company. Second class 
postage paid at Chicago, Hingis, and at additional mailing offices. Printed in U.S.A. 


Now, Iris fluorescein photography. From the developers 
of fundus fluorescein photography. From Zeiss. 


Another Zeiss First. We were first to bring you an in- 
strument for fluorescein angiography of the ocular fundus. Now 
we have developed a slit lamp accessory for fluorescein angiog- 
raphy of the iris. Easily attached to the Zeiss Slit Lamps 
100/16 or 125/16 or to the Photo Slit Lamp, this special illu- 
minator with flash tube, ignition unit and power supply lets you 
utilize one ef the newest diagnostic techniques in ophthalmol- 
Ogy. 

Use one power supply for two instruments . . . If you 
already have a Zeiss Slit Lamp or Photo Slit Lamp and a Zeiss 
Fundus Camera with Fundus Flash 2 or Power Supply 260, all 
you need to do both iris and fundus fluorescein photography are 
the illuminator and a switchbox. Simple. Easy to operate. And, 


since Zeiss Optics are the world's greatest optics, you are as- 
sured of excellent photographs. 

For photography of the anterior segment of the eye. 
Not only is iris fluorescein photography valuable for diagnosis 
of disorders of the iris, but it has been used to validate a con- 
firmative diagnosis of diabetes. Iris fluorescein photography is 
expected to become one of the most sophisticated diagnostic 
techniques in medicine. 

Send for more information. Write: Carl Zeiss, Inc., 
444 Fifth Avenue, New York, N. Y. 10018. Or call (212) 
730-4400 In Canada: Carl Zeiss Canada Ltd., 45 Valleybrook 
Drive, Don Mills, Canada M3B 2S6. Or call (416) 449-4660. 

Nationwide service. 


BRANCH OFFICES: BOSTON, CHICAGO, COLUMBUS, HOUSTON, LOS ANGELES, SAN FRANCISCO, WASHINGTON, D. C. 


Iris Fluorescein Study, photographed by the — Pest n 
Ophthalmic Photo Unit, New York Medical College, New York City. 


Fluorescein angiogram of a diabetic retinopath 


THE GREAT NAME IN OPTICS 


WEST GERMANY 
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The short one for everyone: 


OpMi 6-S. 


Choice of 3 working distances, 
3 binocular tubes. 


With the short new Zeiss OpMi 6-S you can choose 
trom 3 lo&g working distances... 150mm. 175mm, and 200mm 
to fit your comfort and techniques. and avoid contamination 

of your instruments 


Of the three interchangeable tubes. the new inclinable 
one tilts continuously from O to 60 — available as a retrofit to 
older Zeiss instruments. The second one has a fixed angle of 
45 And there is even a third, a straight tube. so the microscope 
can be shared with surgeons from other disciplines 


Whatever you choose, you get. of course, the world s 
finest, brightest optics 


Motorized and manual 
ZOOM magnification change. 


You can operate the 1:4 Zoom system either automat 
cally or manually. from 4-16x, 5-20x. etc.. depending upon your 
choice of lowest magnification. But once you try the motorized 
system. we think that s the one you Il most often use. Focusing 
IS completely motorized, and the geared tilt lets the microscope 
take the heaviest accessories. such as TV and movie cameras 
All the famous Zeiss accessories are available for the OpMi! 6-S 


including stereo co-observation tubes. homogeneous anc 
scanning slit illuminators 


Write or call for complete details today 


Nationwide service. 


Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212)730-4400. Branches in: Atlanta, Boston, Chicago, Columbus, Houston, 
Los Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ont., M3B 2S6. Or call (416)449-4660. 
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AVOID 
CONTAMINATION 
AND INFECTION 


. CONVENIENTLY 


Protection against the risk of contam- 
ination, and possible infection, inher- 
ent in the use of sodium fluorescein 
solutions—one good reason for pre- 
ferring sterile, individually wrapped, 
disposable FLUOR-I-STRIP-A.T. 
Other good reasons: FLUOR-I- 
STRIP-A.T. is convenient and easy to 
use. With FLUOR-I-STRIP-A.T., you 
can control contact time, thus 
obtaining just the right amount of 
fluorescein needed. There's little 
chance of excess fluorescein to stain 
face or clothing, and the waterproof 
grip prevents staining your fingers. 





Easy to use: simply retract 
the upper lid, apply the dry orange 
tip of the flexible applicator to the 
bulbar conjunctiva at the temporal 
side. 





FLUOR-I-STRIP-A.T. 
(sodium fluorescein) 


STERILE 
OPHTHALMIC 
APPLICATORS 


Specially prepared applicators impreg- 
nated with a sodium fluorescein solution 
which also contains chlorobutanol (chloral 
derivative) 0.5%, polysorbate 80, boric 
acid, potassium chloride, and sodium car- 
bonate. 

Supplied: No. 1048—Boxes of 100 enve- 
lopes, each envelope containing two sterile 
Strips. 


mm The Ophthalmos Division 
uM AYERST LABORATORIES 
New York, N.Y. 10017 7302 





Powered Chair Table positions 
patients at the touch of a button, 
making your job easier. 

The RELIANCE® 7700 IC “Slim 
Line” Instrument Stand holds 
three major instruments, up to 
four corded or rechargeable hand 
instruments and affords excellent 
patient accessibility. 

With the RELIANCE” 556 
Pedal Hydraulic Stool, you can 


interruption. Three-way support 
serves as abdominal, arm or back 
rest for maximum comfort. 

Ask your dealer about this 
functional, handsome, realisti- 
cally priced equipment to 
complete your office, or write: 

F. & F. Koenigkramer, 96 Caldwell 
Drive, Cincinnati, Ohio 45216. 
Dept. AJ - 10 
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PRODUCTS 














For 25 years, physicians have used 
the inhibitory action of DIAMOX® 
Acetazolamide on carbonic 
anhydrase, to reduce aqueous 
formation and inflow and successfully 
control intraocular pressure. With the 
advent of DIAMOX SEQUELS Sustained 


Indications: Chronic simple (open angle) glaucoma, 
secondary glaucoma, and preoperatively in acute angle 
closure glaucoma where delay of surgery is desired in order to 
lower intraocular pressure. 

Contraindications: When sodium and/or potassium serum 
levels are depressed, in marked kidney and liver disease or 
dysfunction, suprarenal gland failure and hyperchloremic 
acidosis. Long-term use in chronic noncongestive angle 
closure glaucoma. 

Warning: Alrhough teratogenic and embrycocidal effects 
demonstrated in mice at more than ren times the equivalent 
therapeutic doses have nor been evidenced in humans, do 
nor use DIAMOX in pregnancy, especially during rhe first 
trimester, unless expected benefits outweigh these potential 
adverse effects. 


DIAMOX 


ACE TAZOLAMIDE 


SLN JE] S 


SUSTAINED RELEASE CAPSULES OF 500 mg. 





. Controlling the 
hydrodynamics of 
laucomea with 


4.d.dosege 











Release Copsules, it became possible 
to provide 18-to 24-hour control of 

I. O.P. with convenient b.i.d. dosage 
that promotes patient compliance. 
DIAMOX SEQUELS provide 
complementary effects when used 
together with miotics. 





Precautions: Increasing the dose may increase drowsiness and 
paresthesia and decrease diuresis. Adverse reactions common 
to all sulfonamide derivatives may occur: fever, rash, 
crystalluria, renal calculus, bone marrow depression, 
thrombocytopenic purpura, hemolytic anemia, leukopenia, 
pancytopenia, agranulocytosis. Early derection is advised and 
is such occur, discontinue drug and institute appropriate therapy. 
Adverse Reactions: Short-rerm therapy: (minimal) 
paresthesias, particularly a “tingling” feeling in the 
extremities; some loss of appetite, polyuria, drowsiness, 
confusion. Long-term therapy: An acidotic state may 
supervene usually corrected by bicarbonate. Transient 
myopia. 

Other: (occasional) urticaria, melena, hematuria, glycosuria, 
hepatic insufficiency, flaccid paralysis, convulsions. 





Inhibits 

the enzyme thet 
promofes aqueous 
formation 


CZD LE DERLE LABORATORIES 
A Division of American Cyanamid Company, 
Pearl River, New York 10965 033-7 
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DIFFERENCE — 


IS CLEAR...BY DESIGN. 





Design advantages of ULTRAVUE Lenses 











UNo visible segments — ULTISAVUE Lenses are the bifocals with no lines... 











[ ]Progressive power corridor in ULTRAVUE Lenses between distance portion an 
reading area... 








L ]Large distance portion... 














LJ Large spherical reading area... 








O No surface astigmatism in progressive power corridor... 
LJ AOLITE® hard resin lenses... 














O 75 mm diameter lens blank... | 





a Beauty and optical superiority... 








[ Easy patient adaptability. H 











LJ With 27,000 dispensers trained and certified, you can prescribe ULTRAVUE 
Lenses with confidence. 





...become patient benefits 
for happy wearers. 








the look of single- vision lenses with No > obstructing line, no annoying double 
images. 











clear vision at all distances with no abrupt power change —uninterrupted 
vision from near, through intermediate, to far. 








full- field, distortion-free viewing. 








more patient comfort for close-up viewing. 





better visual acuity for intermediate-range viewing. 





lightweight comfort with impact resistance and unlimited tinting possibilities. 











fits modern fashion frames to help your patients maintain a youthful 
appearance with ULTRAVUE Lenses. 


many practitioners are fitting 50% of their presbyopes with ULTRAVUE Lenses. 











patient acceptance is a consistent 97% with newly diagnosed presbyopes as 
well as current flat top wearers. For additional information on the fastest 
growing lens of the decade, call toll free 1-800-225-7498. 














(ul) Ultcavue Lenses A 


THE BIFOCAL: 


INDIAN JOURNAL 
OF OPHTHALMOLOGY 


THIS JOURNAL PUBLISHES ORIGINAL ARTI- 
CLES IN OPHTHALMOLOGY AND CONTAINS 
BOTH CLINICAL AND RESEARCH WORKS. 
ALL ARTICLES ARE IN ENGLISH. CASE RE- 
PORTS, NEW LETTERS, AND THE LIKE 
APPEAR REGULARLY. IT IS ISSUED FOUR 
TIMES A YEAR. 


Annual Subscription 
($20 U.S. dollars) 


Subscription and information: 
Dr. S.R.K. Malik, FRCS 
Editor-in-Chief 
Indian Journal of Ophthalmology 
44, Kotla Road 
New Deihi-110001 INDIA 
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GARAMYCIN 


gentamicin sulfate, U.S.P. 





OPHTHALMIC 


oolution-Sterile 
Ointment-Sterile 


Each ml or gram contains gentamicin sulfate equivalent to 
30 mg gentamicin 


DESCRIPTION Gentamicin sulfate is a water-soluble antipi- 
one of the aminoglycoside group active against a wide variety 
of pathógemc gram-negative and gram-positive bacteria 

GARAMYCIN Ophthalmic Solution is à sterile. aqueous 
solution buffered to approximately pH 7 for use in the eye 
Each mi contains gentamicin sulfate (equivalent to 3 0 mg 
gentamicin). disodium phosphate monosodium phosphate 
sodium chioride, and benzaikonium chloride as a preserva- 
hye 

GARAMYCIN Ophthalmic Ointment is à sterile ointment 
each gram containing gentamicin sulfate (equivalent to 30 
mg gentamicin} in a bland base of white peirolatum. with 
methylparaben and propyiparaben as preservatives 
ACTIONS The gram-positive bacteria against which gen- 
tamicin sulfate is achve include coagulase-positive and coag- 
ulase-negaltive staphylococe: including certain strains that 
are resistant to penicillin. Group A beta-hemolytic and non- 
hemolytic streptococci. and Diplococcus pneimonae The 
gram.negative bacteria against which. gentamicin sulfate is 
active include certain strains ot Pseudomonas aeruqiosa 
Mid d s and indote-negative Proteus species. £xche- 

nona Kiebsuila nneumonwie (Friedlander s bacdius} 
bene (S nR JAR and Haenmphmides ge, E i&och- 
Weeks Bacillus) Aerobacte: aerogenes Moaorax Cate 
idiplobacdius of Morax-Axenteld). and Neissero DECES 
iicluding Neissena gonaihoeae Although significant cesis: 
fant organisms have not been isolated from patients treated 
with gentamicin af the present time this may occur in the 
future as resistance has been produced with difficulty a vitro 
by repeated exposures 
INDICATIONS GARAMYCIN Ophthalmic Solution and 
Ointment are indicated in the topical treatment of intecbopns of 
the external eye and its adnexa caused by susceptible 
bactena Such infections embrace conjunctivitis keratitis and 
keratoconiunchvins corneal ulcers. blephantis and blepha- 
rocarunelividis acute meibomianitis. and dacryocystts 
CONTRAINDICATIONS GARAMYCIN Ophthaimic Solution 
and Ointment are contraindicated in patents with known 
hypersensitivity to any of the camponents 
WARNINGS GARAMYCIN Ophthaimic Solution :s not for 
echon it should never be injected subconjunctivally nor 
should it be directly introduced into the anterior chamber of 
ihe eye 
PRECAUTIONS Prolonged use of topical antibiobics may 
give nse to overgrowth of nonsuscepthible organisms. Such as 
tung Should this occur or d irmtation or hypersensitivity to 
any component of the drug develops. discontinue use of the 
preparation and institute appropriate therapy 

Ophthalmic ointments may retard corneal healing 
ADVERSE REACTIONS Transient irritation. has been re 
ported with the use of GARAMYCIN Ophthalmic Solution. 

Occasional Burning or stinging may occur with the use of 
GARAMYCIN Ophthalmic Ointment. 
DOSAGE AND ADMINISTRATION GARAMYCIN Ophthal- 
mic Solution: instill one or two drops into the affected eye 
every four hours in severe infections. dosage may be in- 
creased to as much as two drops once every hour 

GARAMYCIN Ophthalmic Ointment: apply a smal amount 
to the affocted eye two to three times a day 
HOW SUPPLIED GARAMYCIN Ophthalmic Solution 
Sterile, 5. mi plastic dropper bottle stenie boxes af one and 
six Store away from heat 

GARAMYCIN Ophthalmic Ointment—Sterile, .-ounce 
tube. boxes of one and sx Store away from heat 







9848358 
NOVEMBER 1973 


For complete details. consul package insert or literature 
avaiable from your Schering Representative. or Professional 
Services Department, Schenng Corporation, Kemlworth New 
Jersey Q7033 





Schenng Corpor ation 
SWW 9116 Kenilworth, NJ 07033 
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NON— 


MYDRIATIC 
Canon RETINAL 


CR-45NM CAMERA 


A NEW, SIMPLE TO OPERATE, NON-MYDRIATIC RETINAL CAMERA WITH A 
45° ANGLE OF VIEW, CONSISTING OF: 











e Infra-red TV camera and TV monitor. 

« Special focusing and alignment device 
for easy operation. 

. Dependable Canon 35mm camera 
system. 

e 45° wide angle high resolution optical 
system. 

e Built-in fixation lamp. 

* IR light source for observation. 

e Automatic patient identification. 

« Convenient double or single exposure 
polaroid packs (optional). 


45° ANGLE OF VIEW 


e Best picture quality with widest 
coverage. 

* One picture covers major portion of 
retina instead of usual 3 or 4. 








« 4 pictures cover entire retina for sufficient diagnosis information instead of 9 required with conventional 
30° cameras. 


» Picture-taking time, film cost, film reading time, and film storage space are drastically reduced. 


EASY ALIGNMENT AND FOCUSING 


e Precisely focused pictures can be taken by even inexperienced operators. 

e Both focusing and alignment are accomplished quickly and accurately by aligning 2 bright dots and 2 split 
lines reflected on TV monitor. 

« This method has been proven more accurate and delivers a much higher rate of successful shots than other 
conventional methods. 





NON-MYDRIATIC 


« Infra-red lighting system utilizes the pupil's natural dilation reaction to darkness and decreases the 
possibility of indistinct pictures caused by blinking and tearing. 

e Patients are able to return to normal activity immediately. 

e Eliminates harmful or unpleasant side effects caused by the use of mydriatics 








Can Onl CANON U.S.A., INC. CHICAGO OFFICE 
140 industrial Drive, Elmhurst, [Winois 60126, U.S.A. Tel, (312) 833-3070 


Merck Sharp & Dohme announces 


a significant advance 

in the topical treatment 
; of chronic open-angle 

glaucoma... 
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Timootic 


(TIMOLOL MALEATE | MSD) 
OPHTHALMIC SOLUTION 


a beta-adrenergic blocking agent 
in ophthalmic solution...for reduction of 
elevated IOP in chronic open-angle glaucoma 


significantly more effective than pilocarpine or 
epinephrine with fewer and less severe side effects' 


€ little or no change in pupil size 

€ little or no blurring of vision 

® no dimming of vision...no night blindness 
€ little or no effect on tear production 

€ little or no hyperemia 


€ simple ''one-drop'" b.i.d. dosage 
(may encourage long-term compliance) 


TIMOPTIC " (Timolol Maleate, MSD) is contraindicated in patients who 
are hypersensitive to any component of this product. 


Occasionally, mild ocular irritation has been reported. 


oufficient clinical data have not been obtained to show safety or efficacy 
In narrow-angle or angle-closure glaucoma 


“Based on controlled multiclinic studies, evaluating over 1,000 patients. 
Data on file, Merck Sharp & Dohme. For published articles from the 
clinical studies on TIMOPTIC," please see last page of this advertisement. 


anew level of patient comfort 
and convenience 


In clinical studies—a much lower incidence of 
ocular discomfort than with pilocarpine or epinephrine 


Percentage of Patients 





Symptoms 10 20 30 40 50 


Burning 
Tearing 


Foreign Body Sensation 





Smarting 
Itching 
Brow Ache 


Photophobia 





Sore Aching Eyes 





Dryness 
Blurred Vision 


Headache 





No Treatment N = 798-909 === pilocarpine N = 167 
- [||MOPTIC" N = 489-600 aus epinephrine N = 142 


Adverse effects commonly caused by pilocarpine and 

epinephrine as reported in the literature— 

rarely encountered with TIMOPTIC ™ (timolol Maleate, MSD) 
Drug-Induced Adverse Effects 


pilocarpine TIMOPTIC " 
(in clinical studies) 


epinephrine TIMOPTIC " 
(in clinical studies) 


extreme miosis none reported conjunctival irritation rare 


spasm of none reported hyperemia rare and mild 
accommodation 

shallowing of the none reported macular edema none reported 
anterior chamber 


in aphakic patients 


none reported pigment deposits on none reported 
lid margins and 
conjunctiva 
OHM ciliary and conjunctival rare and mild 
For a brief summary of congestion 


Prescribing Information, w - ; ; ; 
please see last page With TIMOPTIC, slight reduction of the resting heart rate has been observed in some 


of this advertisement patients. Local hypersensitivity reactions have occurred rarely. 












night blindness and 
dimming of vision 
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Timooltic 


(TIMOLOL MALEATE | MSD) 
OPHTHALMIC SOLUTION 


a beta-adrenergic blocking agent 
in ophthalmic solution...for reduction of 
elevated IOP in chronic open-angle glaucoma 


e Fast onset of action (usually within 2 hour) 


e Based on clinical studies of 638 patients maintained on 
therapy from 14 to 477 days: 
approximately 76% (485 of 638) of patients satisfactorily 
managed (IOP less than 22 mm Hg) on TIMOPTIC "alone 
approximately 93% (593 of 638) of patients satisfactorily 
managed with TIMOPTIC " alone or administered 
concomitantly with other antiglaucoma agents 


€ No evidence of diminished responsiveness reported in 
102 patients treated for at least two years 


e Absence of miosis may facilitate visualization of optic 
disc and evaluation of visual fields 


€ Usually well tolerated 


e Produced fewer and less severe side effects than either 
pilocarpine or epinephrine 


TIMOPTIC " should be used with caution in patients with known 
contraindications to systemic use of beta-adrenergic receptor blocking 
agents. Patients who are already receiving a beta-adrenergic blocking 
agent orally should be observed for a potential additive effect. 


anew level of efficacy and safety 


In comparative clinical studies—significantly more 
effective than pilocarpine or epinephrine 


In multiclinic studies, TIMOPTIC "(Timolol Maleate, MSD) 
reduced IOP in proportionately more patients 


TIMOPTIC " 
61% (48 of 79) 





Pilocarpine 
32% (24 of 76) 





TIMOPTIC " 
69% (59 of 85) 


Epinephrine 
42% (39 of 92) 


% of patients with IOP reduced to less than 22 mm Hg (p<0.01) 


Data are derived from the final visit (week 17) in the multiclinic pilocarpine and 
epinephrine comparative studies. These include patients who withdrew due to 
ineffective response or an adverse clinical experience. 


In all clinical studies, therapy with TIMOPTIC “resulted in 
fewer dropouts* than with pilocarpine or epinephrine 


TIMOPTIC " 
6.7% (35 of 520) 


Pilocarpine 
26.5% (39 of 147) 


MSD Epinephrine 
SEN 40.3% (52 of 129) 
H 


Data include patients participating in clinical studies lasting 14 to 477 days. 





For a brief summary of 
Prescribing Information . 
please see last page “Dropouts are defined as patients whose IOP could not be reduced to levels 


of this advertisement below 22 mm Hg, or those who withdrew because of an adverse clinical experience. 





Timopltic 


(TIMOLOL MALEATE | MSD) 
OPHTHALMIC SOLUTION 


significantly broadens 
the medical options in 
antiglaucoma therapy 


e Permits prolonged maintenance therapy— 
no evidence of tolerance reported In a clinical study of 102 
patients treated for at least two years, there was no evidence of 
diminished responsiveness to TIMOPTIC ™ 


e Compatible with other agents Concomitant therapy with 
pilocarpine and other miotics, and/or epinephrine, and/or systemically 
administered carbonic anhydrase inhibitors, such as acetazolamide, 
can be instituted for the patient who needs reduction of IOP greater 
than provided by one drop of 0.5% TIMOPTIC™ twice a day. Dosages 
above one drop of 0.5% TIMOPTIC " twice a day generally have not 
been shown to produce further reduction in intraocular pressure. 


€ Helpful in the medical management of a broader range 
of patients In some patients who respond inadequately to 
maximum available drug therapy, the addition of TIMOPTIC " may 
result in satisfactory management of intraocular pressure, thus 
possibly postponing the need for surgery. 


e Often effective in patients previously difficult to 
manage. ..such as working patients incapacitated by accommodative 
spasm produced by miotics, older patients with cataracts whose 
vision is impaired with miotics, patients with heavily pigmented irides 
whose response to pilocarpine is diminished, and aphakic patients 
who may develop macular edema from epinephrine. 


since clinical studies in children have not been done, TIMOPTIC " is 
not recommended for use in children at this time. TIMOPTIC " has not 
been studied in human pregnancy. The use of TIMOPTIC™ in 
pregnant women requires that the anticipated benefits be weighed 
against the possible hazards. 








For a brief summary of 
Prescribing Information, 
please see following page 


a beta-adrenergic blocking agent 
in ophthalmic solution...for reduction of 
elevated IOP in chronic open-angle glaucoma 


Dosage Guidelines: 


How to transfer from current therapy to TIMOPTIC" 
(Timolol Maleate, MSD): 

4 On the first day: continue with the agent(s) already being used and 
add one drop 0.25% TIMOPTIC " in each eye b.i.d. 


2 On the second day: discontinue the previously used agent(s) and 
continue with TIMOPTIC " in each eye b.i.d. 


How to add TIMOPTIC " to other agents: 


4 Administer one drop 0.25% TIMOPTIC " in each eye b.i.d.... while 
continuing with the agent(s) already being used. 

2 If a higher dosage of TIMOPTIC™ is required, substitute one drop 
0.5% TIMOPTIC " in each eye b.i.d.... while continuing with the 
agent(s) already being used. 


How to start patients on TIMOPTIC ": 
Usual starting dosage: 

one drop 0.2596 TIMOPTIC " 
in each eye twice a day. 









If clinical response 
is not adequate: 


Dosage may be increased (from the 
0.25% solution) by changing to one 
drop 0.596 TIMOPTIC " twice a day in 
each eye. If the intraocular pressure is 
maintained at satisfactory levels, the 
dosage schedules may be changed to 
one drop once a day in each eye. Dosages 
above one drop of 0.5% TIMOPTIC " 
twice a day generally have not been shown 
to produce further reduction in IOP 


Because of diurnal variations in intraocular 
pressure, satisfactory response to the 
once-a-day dose is best determined by 
measuring the intraocular pressure at different 
times during the day. 


In patients with a history of severe cardiac disease, 
pulse rates should be checked. 


for many patients—a significant F 
advance for the reduction of elevated IOP Int 


in chronic open-angle glaucoma 


new 


plIC 





in ocular hypertension (TIMOLOL MALEATE} MSD) 


in aphakic glaucoma 


in some patients with secondary glaucoma OPHTHALMIC SOLUTION 
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CONTRAINDICATIONS: TIMOPTIC is contraindicated in patients who are hypersensitive to 
any component of this product. 
PRECAUTIONS: Should be used with caution in patients with known contraindications to 
systemic use of beta-adrenergic receptor blocking agents. These include bronchial asthma; 
sinus bradycardia and greater than first-degree block; cardiogenic shock; right ventricular 
failure secondary to pulmonary hypertension; congestive heart failure; concomitant use with 
adrenergic-augmenting psychotropic drugs. In patients with a history of severe cardiac 
disease, pulse rates should be checked. Patients who are already receiving a beta-adrenergic 
blocking agent orally and who are given TIMOPTIC should be observed for a potential 
additive effect either on the intraocular pressure or on the known systemic effects of beta block 

Sufficient clinical data have not been obtained to show safety or efficacy in narrow-angle or 
angle-closure glaucoma. 
Pregnancy: TIMOPTIC has not been studied in human pregnancy. The use of TIMOPTIC in 
pregnant women requires that the anticipated benefit be weighed against possible hazards 
Use in Children: Since clinical studies in children have not been done, TIMOPTIC is not 
recommended for use in children at this time 
ADVERSE REACTIONS: Occasionally, signs and symptoms of mild ocular irritation have 
been reported. Slight reduction of the resting heart rate (mean reduction 2.9 beats minute, 
standard deviation 10.2) has been observed in some patients. Local hypersensitivity reactions 
have occurred rarely 
Note: TIMOPTIC has been used in patients with glaucoma wearing conventional (PMMA) 
hard contact lenses, and has generally been well tolerated. TIMOPTIC has not been studied in 
patients wearing lenses made with materials other than PMMA 
HOW SUPPLIED: 

TIMOPTIC Ophthalmic Solution, 0.25% 
TIMOPTIC Ophthalmic Solution, 0.5% 
Both are available in 5-ml plastic OCUMETER" Ophthalmic Dispenser with a controlled drop tip 
J8TMOI (DC 7046C 


For more detailed information, consult your MSD Representative or see full Prescribing Informa 
Merck Sharp & Dohme, Division of Merck & Co., INC., West Point, Pa. 19486. 










ep Up Io 
Automatic Lens Measurement 


The Humphrey Lens Analyzer is sev- 
ral steps above other lensmeters. It is 
‘ast and very accurate. Completely 
)bjective measurement makes opera- 
or error virtually impossible. 


The advanced engineering of this 
nstrument provides extraordinary 
'eliability (there's only one moving 
dart) and makes automatic lens mea- 
surement affordable. The operation is 
simple—just a few easy steps anyone 
n your office can learn. 






Hx 


STEP) Position sr Press STEP 


eopectacles eRead Button e Appears 
You easily check glasses as a pair, With pushbutton ease, sphere, cylinder, R, appears on digital readout and on 
single lenses and contact lenses. axis, adds, horizontal and vertical (optional) hard copy printer. 


prism are measured to better than 
ANSI Z-80 standards. 
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SPECIFICATIONS 


Mail This 





HUMPHRE 


INSTRUMENTS HRE 


STEP 





O Phone meat... 1. . . . .to arrange a demonstration. 


| 
I 
I 
Sphere Range +30 D (0.12D & 0.25D 
increments) ! Lr Cou pon 
Jylinder Range +15 D (0.12D &0.25D — | For data on why the Humphrey Lens 3081 Teagarden St., San Leandro, CA 94577 
2 increments) ı Analyzer is 3 steps ahead of other (415) 895-9110, (Outside California: 
oylinder Axis 0-180 (1 increments) ; instruments. 800-227-1 508) 
Vertical Prism +15 (.25 increments) - 
Lateral Prism +15 (.25 increments) | Name 
Size 13” wide x 12” deep x mo 
14" high | Company/Institution 
I 
| Street 
I 
wo ——————Ó 
I 
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Review your knowledge ... 
Refresh your clinical skills ... 
Enhance your expertise ... 


Mosby can help. Here's how ... 


AMERICAN JOURNA 


A New Book! PSEUDOPHAKOS. By Norman S. Jaffe. M.D.. 
F.A.C.S. &.1.C.S.; et al. This first-of-its-kind book presents an 
in-depth study of both scientific and clinical aspects of pseudoph 
The authors offer a solid framework of principles for intraocular 
implant lens surgery as they explore basic science, preferred surg 
approaches, complications and their management, surgical educ 
and other relevant topics. Throughout, all discussions are augme 
by a wealth of informative illustrations. June, 1978. 256 pp., 25 
illus. Price, $39.50. 


New Volume ||! MICROSURGERY OF THE ANTERIOR 
SEGMENT OF THE EYE, THE CORNEA: Optics and Surgery. | 
Richard C. Troutman, M.D., F.A.C.S. A recognized authority in thi 
field discusses his own philosophy and methods for microsurgery 
the cornea —with special emphasis on penetrating keratoplasty 
in Volume |, this book is thoroughly and clearly illustrated with 
outstanding tone drawings — highlighting step-by-step guideli 
to all surgical procedures. You'll read about lamellar keratoplasty 
technique, management of cataract and corneal pathology. apha 
keratoplasty and much more. December, 1977. 372 pp.. 396 illt 
Price, $49.50. 


New Volume IX! NEURO-OPHTHALMOLOGY: Symposiui 
the University of Miami and the Bascom Palmer Eye Institu 
Edited by Joel S. Glaser, M.D.: with 33 contributors. Turn to this 
up-to-date volume for detailed information on significant resea 
you can use in your practice. Nineteen outstanding papers discus 
such significant topics as: "Amaurosis Fugax — And After?"; 
"Evaluation of Dizziness and Vertigo"; "Microsurgical Anatomy ¢ 
Sellar Region”; ‘Microsurgery of the Sellar Region’; and “Axonal 
Transport in the Retina and Optic Nerve". November. 1977. 28€ 
218 illus. Price, $37.50. 


A New Book! INTERPRETATION OF FUNDUS FLUORESC 
ANGIOGRAPHY. By Howard Schatz, M.D.; et al. Pioneers in the1 
offer you important clinical information on fundus fluorescein 
angiography. Part | describes history and basic principles — 
equipment, normal histology. etc. — and shows how to read tht 
fluorescein angiogram. The second section serves as an actual at 
depicting angiographic appearance after fluorescein injection. Yo 
especially appreciate a valuable chart that summarizes the authc 
diagnostic breakdown. December, 1977. 776 pp.. 1.243 illus. Pt 
$78.50. 


2nd Edition! COMPREHENSIVE REVIEW OF ORTHOPTI( 
AND OCULAR MOTILITY: Theory, Therapy, and Surgery. By. 
Hurtt, R.N., A.A., C.O.; Antonia Rasicovici, B.A., C.O.; and Charles 
Windsor. M.D. Rely on this outstanding book for a detailed revie 
the factors involved in the diagnosis and management of disease 
ocular motility. This edition features timely new information on 
use of miotics, prism therapy, the Faden operation, the nystagrr 
blockage syndrome, and penalization therapy. As in the first edit 
the challenging question/answer format offers you an excellent 
vehicle for testing your knowledge. 1977. 268 pp.. 52 illus. Pric 
$22.50. 


A New Book! FITTING GUIDE FOR HARD AND SOFT 
CONTACT LENSES: A Practical Approach. By Harold A. Stein, 
M.Sc. (Ophth), F.R.C.S. (C) and Bemard J. Slatt, M.D., F.R.C.S. (C 
with 3 contributors. Questions on contact lenses? This concise, 
superbly illustrated guide gives you current, authoritative answe 
all your questions on this subject. After examining the hard vers 
soft lenses issue, nine full chapters focus on evaluation of fit, har 
problems and types of soft lenses. You'll also value chapters on 
insertion and removal techniques, solutions and astigmatism. 
November, 1977. 342 pp.. 474 illus. Price, $26.50. 









Eyedrops, 
not teardrops 









Phospholine 
lodide 


ECHOTHIOPHATE IODIDE 





FOR OPHTHALMIC SOLUTION) 


for accommodative 
esotropia 


The emotional impact of accommodative esotropia on a 
young child need not necessarily be followed by the 
trauma of surgery or the inconvenience and problems 
associated with wearing and caring for prescription 
lenses. The agent frequently used in the diagnosis of the 
condition is the same agent that can be used to correct 
the accommodative factor without inconvenience to 
the young patient. 


In diagnosis...One drop of PHOSPHOLINE IODIDE 
0125955 instilled daily in each eye prior to retiring, for 
two or three weeks, will help to determine if there is an 
accommodative basis for the esotropia. 


In treatment...lfthereisasignificantaccommodative 
factor present, the continued use of PHOSPHOLINE 
IODIDE alone is often sufficient to correct the problem, 
as long as the drug is well tolerated. PHOSPHOLINE 
IODIDE acts by altering the accommodative conver- 
gence/accommodation relationship in a favorable way, 
so that near vision is obtained with less accommodative 
effort and fusion can frequently be reestablished. 

Af corrective lenses are necessary, PHOSPHOLINE 
IODIDE may permit the use of single vision lenses in- 
stead of bifocals. 

If surgery is necessary, postoperative use of 
PHOSPHOLINE IODIDE may help correct a residual 
deviation. 


BREE SUMMARY 
fFor Hill prescribung intormiabpon. see package creufar } 
PHOSPHOLINE IODIDE" 
IECHOTHIQOPHATE IODIDE F 
PHOSPHOLINE IODIDE i$ a ion 
for for topsail use 
indications: Glaucoma - Chromc open-angie eraucoma 
Subacuie or chronic angle-closure giaucoma after indectorny or 
where surgery is retused or contraindicated. Certain none uve 
secorwdarny types of glaucoma. especially glaucoma toltewinda 
cataract surgery 
Accomrmodative esotropia = Concornitant esotropias with a 
sugniicant accommodatve component 
Contraindications: 1 Active uveal eitiammation 
« Most cases of angie-closure glaucoma, due tothe possiimy 
ob increasing angle block 
3 Hypersensitiity to the active or inactive ingredients 
Warnings: ! Usein Pregnancy Safe use of antiohoimesterase 
rnedicabions dunng pregnancy has not been estabiishad, nor 
has the absence af adverse elfects on the fetus or an the reerera- 
tion of the neonate 
2 Succmnylchoing should be administered oriy with great 
caution, if at all. onorto or dung general anesthesia To patients 
receivina anticholinesterasae mecication because of possible 
rospiratory or carchovascular collapse 
3 Cauton should be observed m treatrig glaucoma wih 
PHOSPIHOR INE ODIDE in patients who are at the same time 
undergoing treatment with Syste ic antichonnesterase media 
hona for myasthenia gravis. because of possible adverse additive 
gitects 
Precautions: | Gonioscopy is recommended pnor roindiation 
ot therapy 
2 Where there m acguiesocent uveitis or a history ol the condi 
tion, anticholinesterase therapy should be avoided or used 
cautiousiy because of the intense and persistent munas and 
ciary rmuscie contraction that may chur 
3 While systemic effects are infrequent. proper use of the drug 
requires digital compression of [be nasclacrimal ducts for a 
minute or two following inatiiahion to rminimize drainage into the 
nasal chamber wih its extensive absorption area. The hands 
should be washed immediately following instillation 
4 Temporary discontnuat nce ot medication is necessary i 
salvation. urmary incontinence, eiarrhea. profuse sweating. 
Muscle weakness, respiratory difficulties or cardiac wrequiantes 
Occur 
& Parents recewing PHOSPHOLINE IODIDE who are ex- 
posed to carbamate or organophosphate type insecticides and 
pesticides (professional gardeners, farmers. workers in plamts 
janufactunng or for rnulating such products, etc 1 should De 
warned o the additive systemic effects possible from absorption 
a the De ide through the respiratory tract or sion. During 
5o exposure to such pestes the weanng oi respirabory 
Bor us. fele direquent washing and clothing c hanges may De 


FOR HTHALMIC SOLUT ON 
aching cholinesterase inhib 









6 poa MM drugs should be used with extremae 
caution if at ali in patients with marked vagotonis, Gronchial 
asthrna, spasite gastromtestinal disturbances. peptic ulcer pro- 
nounced bradycardia and hyporension. recent myocardial 
infarction, epilepsy parkinsonism, and other disorders that may 
respond adversely fo vagotonic fects 

‘MOC TET ees Org 
gery Only 


Sy ere eot yb 














ised with 2 caution. 2i at ati. where nde S. a prior usns of 
ps detachment 
Adverse Reactions: ). Although the retationsmp, d any. of retna 
detachment to the administration of PHOSPHOLINE (ODIDE 
has not been established, rehnal detachment has been reported 
iri à few cases during the use ot PHOSPHOLINE IODIDE in adult 
patents without a previous history af thus disorder 

2 Stingimg. burning, laorimation, bic muscle twitching, 
congunctivel and ciliarv redness, browache induced rmyopia with 
visual blurring may occur 

3 Actvation of latent mis or uveitis may occur 

4 insoysts may tarm and d teearmentis continued, may 
eniarge ann obscure vision. This occurrence is more frequent ini 
chidren The cysts usually shrink upon discontinuance of the 
rnedication, reduction in strength af the drops or frequency of 
inshillation Rarely they may rupture or break free into the 
aqueous. Flegular examinations are advisable whan the rug is 
Dein prescribed for the treatment of accommodgdative esotropia 

& Prolonged use may cause coruncival tickening, obstruc 
hon of nas olacr imal canals 

6 Lens opacities occurring in patients under treatment for 
giaucoma with PHOSPHOLINE ORIDE have been reported 
and star changes have been produced experimentally mn 
norma monkeys. Houtbine examinabióons should accompany 
ciirucal use of the Grug 

7 Paraácoxcalincrease ininraocular pressure may folkiw 
anhohohnesterase instilanan This may be alleviated by pesort- 
ng asympathomimoetio mydriatic such as phenylephrine 
Overdosage: Anhdotes are atropine, 2 rng parenterally 
PROTOPAM?t CHLORIDE foraiciosme chonde) 25 mg per kg 
itravenously artificial respiration should be given d necessary 
How Supplied: Four potencies are avaiable. 1 5 mg package 
for dispensing O 0396 solution: 3 Omg package far O O69; 
Sohihion. 6 25 mg package for 0.125% solution: 12 5 mg 
package = 0.25% solution, Also contains potassium acetate 
isochum hydroxide or acetic aca! may have been incorporated to 
adjust oH during manufactunng. chorobutanot (c hioral gerwa 
fel mianrital, bor ic acid and exsiccated sodium pnosphate 


The Ophthaimos Division 
AYERST LABORATORIES 
New York. N. Y. 30017 7742 
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CATARACTS AND 


CORNEAL AND INTRAOCULAR LENSES 


EXTERNAL DISEASES 





The Wilmer Institute 
The Johns Hopkins Hospital 
at 
The Cerromar Beach Hotel . 


Dorado Beach, 
Puerto Rico 
Feb. 19-23, 1979 














VITREO -RETINAL 
SURGERY 


presents 


Current Concepts 
in Ophthalmology 


A course designed for the ophthalmologist in 
clinical practice with particular emphasis on an 
up-to-date review of the medical and surgical 
management of selected topics in corneal, ex- 


ternal, and vitreo-retinal diseases. 


Course Directors 
Walter J. Stark, Baltimore 
Lawrence W. Hirst, Baltimore 


Faculty 
A. Edward Maumenee, Baltimore 
Dan B. Jones, Houston 
Jose Berrocal, Puerto Rico 
Irene H. Maumenee, Baltimore 
Ronald G. Michels, Baltimore 
Ronald E. Smith, Los Angeles 
Charles P. Wilkinson, Oklahoma City 


Accreditation 
A.M.A. approved for 30 hours in Category ! 


Registration 
Fee: $350 


Deadline: December 10, 1978 
Limited to 100 participants 


Information: 

Walter J. Stark, M.D. 
Room 100, Wilmer Institute 
The Johns Hopkins Hospital 

601 N. Broadway 

Baltimore, Md. 21205 

(301) 955-5490 


iPrecedes XH Pan Am Congress, Miami, Feb. 25: 
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Sodium SULAMYD* 
brand of Sodium sultacetamide, USP 
Ophthatmic Solution 30% Solution 10% Ointment 10% — Sterile 
INDICATIONS Sodium SULAMYD 15 indicated for the treatment 
of canjuncliwhs corneal ulcer. and other superficial ocular infec- 
tions due to susceptible mHCrOOUrqamsms and as adiunctive treat: 
ment in systemic sulfonamide therapy « of ttachoma 
CONTRAINDICATIONS Hypersensitivity to. sulfonamide prepaga- 
tons cantraindicates the use of Sodium SULAMYD 
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he use of these preparations Sulfonamides are inactivated by n 
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sulfonamide antibacterial 
for superficial ocular infectionst 
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brand of 


sodium sulfacetamide, USP 


OPHTHALMIC SOLUTION 30%-STERILE 
OPHTHALMIC SOLUTION 10%-STERILE 
OPHTHALMIC OINTMENT 10%-STERILE 


Tdue to susceptible pathogens 


fThis drug has been evaluated as 
possibly effective” for this indication. 


Copyright © 1977, 
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SULAMYD 


SCHEMING Ei 
Vnd Ophthatenie 


Sois 


anti-inflammatoryt/antibacterial 
m external eye il 


brand of prednisolone acetate, USP 
and sulfacetamide sodium, USP 


OPHTHALMIC SUSPENSION-STERILE 
OPHTHALMIC OINTMENT-STERILE 
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the MESO(cabufocon) lens 





Fabricated from a highly purified, medical grade of cellulose acetate butyrate. The Meso Lens 
offers significant advantages over both hydrogel and PMMA lenses. 


The Meso Lens: 
e Provides a new experience in wearing comfort without sacrificing durability or crisp visual acuity. 
e Demonstrates enhanced wettability (approaching the angle produced by the normal hydrophilic cornea), 
improved tear exchange, and a heat-transfer coefficient considerably greater than PMMA. 
e Can be fit using keratometry or conventional trial set procedures (including fluorescein patterns) for the 
visual correction of astigmatism, myopia, hyperopia and aphakia. 
An extensive series of clinical trials on 825 wearers has demonstrated the Stability, safety, and efficacy of 
The Meso Lens. Based on a statistical analysis of the data, it is reasonable to expect the following: 
1. Rapid Adaptation/Increased Wearing Time Corneal integrity is rarely impaired. The average adapta- 


tion period is comparable to that observed with soft lenses: 8 hours wearing time within 7 days; 12 to 15 
hours in less than two weeks — with the potential for interrupted-wear. 


2. Reduced Signs of Overwearing The investigators cited longer wearing periods. In 1,796 slit-lamp 
observations, a 1.2% incidence of corneal edema and spectacle blur was reported. 


3. Flexibility and Ease of Fitting Fitting The Meso Lens 0.25 diopter steeper or flatter, or with diameter 
differences of 0.1 or 0.2 mm, will not cause any significant change in comfort or acuity. 


Parameters which affect tear exchange, such as apical clearance and intermediate bearing, are not 
critical. This increased latitude, particularly important in fitting astigmatic corneas, can be attributed to 


the best of both worlds 





the characteristics of the cabufocon material as well as to the unique optical design of The Meso Lens. 

4. Simplified Lens Care A three-solution maintenance system utilizing Preflex®, Normol®, and Flexsol? 
for cleaning, rinsing and disinfecting, is recommended for The Meso Lens. 

Virtually no solution-related problems, such as discoloration, binding of preservatives or drug sensitivity, 
have been reported with The Meso Lens. 

NOTE: Thermal disinfection or the use of hard lens care products is contraindícated. 

5. Crisp Visual Acuity In a group of 773 eyes fit with The Meso Lens 97.3% tested 20/25 — or better 
than the best possible vision attained with spectacles in the same series. 


Danker and Wohlk's exclusive molding process is utilized in the precision manufacture of The Meso Lens. 
The result: Uniformly good edges, high reproducibility and a smooth finish, which will resist accumula- 
tion of surface deposits. 
The Meso Lens is available in a wide range of base curves and diameters, 6.0 to 9.0 mm and 6.0 to 12 mm 
respectively, The Meso Lens deserves a trial with new patients and wearers presenting problems with 
PMMA or HEMA lenses. 


See package insert and professional fitting guide for complete information. 
For further details, call toll-free 800-645-1388 or write: 


DANKER & WOHLK, INC. 


535 Nassau Road, Uniondale, N.Y. 11553 
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the MESO? (cabufocon) lens 


Description: The MESO* Contact Lens is a non-absorbent contact 
lens composed of the polymer, cellulose acetate butyrate. 

itis manufactured in a range of base curves (6.0-9.0 mm) and 
diameters (6.0-12.5 mm) to permit custom fitting of the cornea. 


Action: The MESO®(cabutocon) Contact Lens, when placed on the 
human cornea, acts as a refracting medium to correct myopia, 
hyperopia, astigmatism and aphakia. 


indication: The MESO" {cabufocon} Contact Lens is indicated for 
the correction of visual acuity in non-diseased eyes and aphakia, 


Contra-indication: MESO*(cabufocon) Contact Lenses are 
contraindicated in the presence of any of the follawing conditions: 


. Active conjunctivitis; 

. Active or chronic trachoma infection; 

. Active herpes infection; 

. Any condition which has led to extensive corneal 
neovascularization; 

. Corneal hypoesthesia except that resulting from aphakia; 

. Any situation in which the wearer is unable to maintain good 
lens care regimen. 


Warnings: The MESO*(cabufocon) Contact Lens must be stored 
oniyinFiexsol? Solution. No other storage solutionis recommended. 
Patients must adhere to the recommended daily care regimen. 
Failure to do so may result in ocular infection. 

lithe lens becomes more uncomfortable to the wearer than 
when first placed on the eye, the lens should be removed, checked 
for dirt or scratches, and cleaned. If this condition persists or if the 
eye becomes red or painful, the lens should be removed 
immediately. If symptoms persist, your eye-care practitioner should 
be consulted. 

The MESO*(cabufocon) Contact Lens should be removed 
betore sleeping or swimming and should not be worninthe preserice 
of noxious fumes or vapors. H unusual visual blurving occurs, the lens 
should not be worn until the condition subsides. 


Precautions: 

Lens Care — Storage: When the MESO*(cabufocon) Contact Lens 
is removed from the eye, it should be stored only in Flexsol* Sterile 
Soaking Solution after cleaning with Preflex®. The lens should be 
completely covered with the Flexsol* solution. Fill he lens case 
receptacle till just below the rim. 

Before placing the MESO*(cabutocon) lens on the eye, rinse 
the tens with Normolf Solution. DiscardtheFlexsot* inthe case, rinse 
the case with Normol* and dry the case. Refill with fresh Flexsol® 
solution each time the lens is stored, 

The MESO*(cabufocon)lens, unlike the hydrophilic soft lens, 
does not dry out or become brittle if exposed to air I the lens does 
become dry, it should be soaked in Flexsol* for a minimum of four 
hours before reinsertion in the eye. 

Fluorescein may be used with the lens. 

Lens Cleaning: Ordinary mucous and oily deposits are removed 
with daily cleaning ot the lens with Preflex* as described in your 
Patient Booklet. 


Adverse Reactions: As with any contact lens, corneal edema and 
corneat abrasions may occur if the lens is not properly fit, orii the 
wearing time is excessive, 


.Dose and Administration: A gradual build up of wearing time is 
recommended. Arecommended schedule is as follows: 
A. On the day of the initial fitting, two to four hours continuous 
weal. 
B. Increase one hour each day for one week until eight 
continuous hours have been achieved. 
C. If checkup is normal, wearing ime is again increased by 
one hour a day until full time (12 or more hours} is achieved. 
Wearing schedule should be determined by the eye care 
practitioner. 
Studies have not been performed to support safety for 
extended wear of this lens. 
How Supplied: Each lens is supplied in a sealed sterile packet. The 
packet is identified with the dioptric power, base curve, center 
thickness and manufacturer's tens number. 
When the jens is removed fromthe packet, it should be stored 
in Flexsol* Solution for at least four hours prior to dispensing to 
ensure maximum patient comfort. 
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CAUTION: Federal law prohibits dispensing without prescription. 


DANKER & WOHLK, INC. 


635 Nassau Road, Uniondale, N. Y. 11533 





Columbia University 
College of 
Physicians & Surgeons 
Department of Ophthalmology 


and 


The Edward S. Harkness Eye 
Institute 


of 


The Presbyterian Hospital in 
the City of New York 


CONTINUING 
MEDICAL EDUCATION 
PROGRAMS 


SPECIAL DIAGNOSTIC 
METHODS in 
OPHTHALMOLOGY 


December 2, 1978 


EXTRA-OCULAR 
MUSCLES 


January 6, 1979 


UVEITIS 


February 3, 1979 


CATARACT SURGERY 


March 3, 1979 


OCULAR TUMORS 


April 7, 1979 





6 Hours Credit, per session, Category 
1 AMA Physician's Recognition Award 





$75.00 each session, Residents & 
Fellows $15.00 each session with 
letter from the Director of Department. 


For information and application write to: 
Dr. Elizabeth C. Gerst, Director 
Continuing Education Center 
College of Physicians & Surgeons 
630 West 168th Street 
New York, New York 10032 
(Telephone: 212-694-3682) 
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and is easier, faster and more accurate 

than conventional compression 
ophthalmodynamometry. 





Self Positioning Cup 

eliminates false readings associated with com- 
pression ophthalmodynamometry. Unlike 
ompression instruments which must be held 
by an assistant absolutely perpendicular to the 
eye, the Digivac™ suction cup automatically 
assumes the correct attitude. Physician is free 
O look into the eye and watch for end points of 
he test without taking his eyes off the patient. 


nique Hand Control 
attaches to ophthalmoscope or condensing lens, 
allowing physician to carry out test and record 
pressures without assistance. One-hand opera- 
ion insures uninterrupted observation of dias- 
olic and systolic end-points. 


el 


Jigital Read-Out and Memory 

ecords and stores diastolic pressures of carotid 
artery as systolic pressure is being measured. 
Both measurements are clearly displayed as 
hey are made, thus testing errors are virtually 
eliminated. Readings are easily converted to 
rue intravascular pressure. — 
Write or call for demonstration and information: 
Toll Free: (800) 446-4831 

In Virginia, Call Collect: (804) 526-1027 


; ie : 82-7349 
SW Digivac pL ee 
^ fast, accurate and simple way 


o detect insufficiency in the 
nternal carotid artery system 





Gentlemen: 
Please arrange a demonstration 
of the Digivac Ophthalmodynamometer 


Name 
Address 
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Combine the 
two ultrasonic 
in one 
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Sonometrics offers this combined use of the Digital Biometric Ruler DBR-300, and 
the hand-held contact scanner Ocuscan-400 at a considerably less cost than the two 
systems separately. Discover the advantages of combining these two clinically proven 
instruments for ophthalmic diagnosis and 

management. The immediate real-time, gray 


Contact B-scan through the closed lid demonstrating 
anterior vitreous hemorrhage and posterior PN 
fibroproliferative membrane. 1. 
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Call collect, 
(212) 765-8205 or 
send this coupon. 


" 








SONOMETRICS 
SYSTEMS, INC. 


16 West 61st Street 
New York, N.Y. 10023 





scale B-scan allows diagnosis of ocular and orbital abnormalities such as 
ritreous hemorrhage, retinal detachment and tumors. Photographic 
iocumentation is simple and instant. All procedures are performed with 
he patient comfortably seated. Repeatable accuracy assures optimum 
recision in ocular measurement and IOL selection. 





HOSPITAL 





Ocuscan oscilloscope presentation show- 
ing characteristic A-scan pattern along the 
visual axis and simultaneous readout of 
axial length in millimeters. 





ADDRESS 





SEE US IN: 


San Diego, AIUM #55. 56 
Chicago, RSNA #2413 





TELEPHONE I ) 














For clearer 
examination: 
Halogen 
illumination 
is whiter 
and brighter. 


But not hotter. In fact our unique heat- 
reflecting illumination system means 
less discomfort for your patient, and a 
cooler lamp housing. 

The Exeter indirect ophthalmoscope 
incorporates a fundamental advance 
in illumination techniques. The halogen 
lamp emits a whiter light (unlike the 
yellow of incandescents) and stays 
brighter much longer. Dichroic filters 
above and below the lamp let max- 
imum visible light travel toward the 
subject, at the same time reflecting 
most heat rays backwards out of 

the housing. 

There are many other features, too: 
The optics present an exceptionally 
wide field of view with excellent 
stereopsis; convenient controls adjust 
for height and mirror angle; and the 
entire assembly is comfortable and 
light. Options include red-free and 
cobalt filters, a double teaching mirror, 
and a scleral depressor. 


Please use the coupon below to find 
out more about this new and improved 
indirect ophthalmoscope, available 
only from Mentor Division of Codman, 
Randolph, Mass. 02368. Or call toll 
free 800-225-0460. 





O Send me descriptive literature 

LI Call me 

Name _ — 
Address 
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UNIVERSAL PERIMETER 





MOST EXACT CENTRAL and/or PERIPHERAL FIELDS 
EXACT RAPID CONFRONTATION and/or PRECISE RECORDING 
KINETIC and/or STATIC 

FOR EVERY PRACTITIONER and/or PARAMEDICS 

FOR SOLO PRACTICE and/or GROUPS or CLINICS 
WHITE or RED 


Fiber optics illuminates the fixation light and target with 60m Lamberts. Target sizes of 
10’, 20’, and 40’ are adequate for almost all examinations. 


The most exacting determination of scotomas 
can be done in both the central and peripheral 
fields because the target is seen directly without 
a blur, and can be moved up or down, in or out 
a milimeter or two at a time. No other method 
gives as definite “see” or “not seen" when 
outlining the normal blind spot. 


In less time than it takes to make a referral to a 
perimetrist, one can do a very accurate confron- 
tation test, and if normal as so often happens, 
all that needs to be recorded is “NORMAL”. If 
you or your assistant find a defect, a record is 
easily made by marking the hemisphere with 
red and black grease pencils, then transferring it 
to special charts (furnished) that are printed on 
both sides. The CONFRONTATION side is 
placed face up over a carbon paper also face up. 
When scotomas are recorded the reverse, or 
PATIENT side, can be viewed which is the 
more common method. 


This practical low cost perimeter will help detect more diseases in their early stages, as 
well as record their progress. 


The clear hemisphere affords constant observation of the 
patient and also gives a sharp target without a blur. Most 
dark rooms, if white or dark objects are avoided, provide a 
background light of 30m to 50m Lamberts. A frosted hemi- 
sphere is also available for those who prefer a uniform 
background. 


This unit is small enough and light enough to fit into most 
refracting rooms. It requires only 4 square feet of floor space 
and with the telescopic stand on casters, can be moved into 
position and adjusted in seconds. 

#921 Universal Perimeter, complete with fiber optics, caps 
for reducing the target size, Red and Black grease pencils, 


pad of special charts, and stand with casters (specify clear or 
frosted hemisphere). sors nomme eee $345.00 


#920 Above, but without stand, for table mounting. $270.00 


Clear Hemisphere 





Frosted Hemisphere 





WRITE TO THE 


GOOD-LITE COMPANY 


7426 Madison St., Forest Park, IIl. 60130 Phone 312/366-3860, or contact your dealer 
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° Balance—the key to Softcon comfort 


Lens water content of 55%. 
Hydroequivalence closest to that of cornea. 


m Enhances lens/cornea compatibility. 


m Ensures wearer comfort without compromising 
handling or optical properties. 


m Improves permeability and fluid exchanges. 


m Maintains constant environment of fresh tears 
due to exceptional tear pump action. 





Balance—the key to Softcon fit 


Computerized lens geometries. 
Lathe-cut miniscleral configuration. 


m Provides uniform carrier geometry for all lens powers. 


m Offers “fast-fit” techniques in 6 lens geometries 
(3 of which will fit 80% of patients). 


m Achieves superior centration and stable visual acuity. 


m Permits refined power adjustment without 
compromising fit and comfort. 


See next page for full prescribing information. For further details, fill out and mail this coupon 
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DCN, (vifilcon A) | L] Send information. 
O Have representative call on 
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SOFICON® (vifilcon A) Contact Lens 

Vision Correction Use 

DESCRIPTION The SOFTCON (vifilcon A) Contact 
Lens is a hemispherical flexible transparent 

shell which covers the cornea and part of 

the sclera. The lens is composed of vifilcon A, 

a soft hydrophilic plastic co-polymer 

of 2-hydroxyethyl methacrylate and povidone, 
USP, The chemical name is: Poly (2-hydroxyethy! 
methacrylate-co-ethylene dimethacrylate- 
co-methacrylic acid-g-povidone). When fully 
hydrated, the lens contains about 5596 water 

by weight 

INDICATIONS The SOFTCON Contact Lens is 
indicated for the correction of visual acuity in 
persons with non-diseased eyes and in aphakia. 
It is indicated for persons who have spherical 
ametropias, refractive astigmatism usually 1.50 
diopters or less and/or corneal astigmatism of 2.00 
diopters or less. 

CONTRAINDICATIONS Presence of any active 
infection or inflammation of the eye, insufficient 
tears, corneal hypoesthesia or any systemic 
disease which may affect the eye adversely or be 
exaggerated by wearing contact lenses. 
WARNINGS Medications and Eye Drops— The 


BUSINESS REPLY MAIL 


SOFTCON Contact Lens must be stored only in 
FLEXSOL* soaking solution. NEVER USE CONVEN- 
TIONAL HARD CONTACT LENS PRODUCTS WITH THE 
SOFTCON CONTACT LENS. No ophthalmic 
solutions or medications may be used by 
SOFTCON Contact Lens wearers immediately prior 
to or during wear of the lens. No solutions other 
than PREFLEX*, FLEXSOL, and NORMOL* used for 
cleaning and chemical disinfection may be used 
Aphakic Patients — Patients who have undergone 
surgery for cataract removal should not be fitted 
with SOFTCON Contact Lenses during the 
immediate post-operative period; until, in the 
opinion of fhe surgeon, the eye has healed 
completely 

Abrasions and Infections—!f a lens becomes 
less comfortable to the wearer than when it 
was first placed on the cornea, the lens 

should be removed immediately, and the 
wearer's eye and the lens examined for the 
possible presence of a foreign body. If any 

eye abrasion, ulceration, irritation or infection 

is present, or any abnormal eye condition is 
observed concurrently with lens wear, the lens 
should be removed immediotelv and a 
clinician must be consulted 

Lens Care — WEARERS MUST ADHERE TO THE 
RECOMMENDED DAILY CLEANING, CARE AND 
DISINFECTION REGIMEN AS DESCRIBED IN THE 
SOFTCON WEARER'S BOOKLET. FAILURE TO ADHERE TO 
THE RECOMMENDED PROCEDURES MAY RESULT IN 
THE DEVELOPMENT OF SERIOUS EYE INFECTION. 
Wearing Restriction — The lens should be removed 
before sleeping or swimming. and should not be 
worn in the presence of irritating fumes or vapors 
Visual Blurring —!f unusual visual blurring occurs 
the lenses must be removed until the condition 
subsides. If blurring persists see your eye care 
practitioner 

PRECAUTIONS Storage — ine SOFTCON Contact 
Lenses must be stored only in FLEXSOL soaking 
solution If left exposed to air. the lenses will 
dehydrate. becoming hard and easily damaged 
If a lens dehydrates, it should be carefully 
handled and soaked again in FLEXSOL until if 
returns to its normal soft, supple state 


Cleaning and Disinfection — THE SOFTCON 
CONTACT LENS MUST BE BOTH CLEANED AND 
DISINFECTED DAILY. ONE PROCEDURE DOES NOT 
REPLACE THE OTHER. 

Cleaning — Daily cleaning is necessary to remove 
mucus and other deposits which may have 
accumulated on the lens surface from normal 
ocular secretions, airborne debris. or handling 
The lenses must be cleaned before being 
disinfected, as deposits on the lens tend to 
harden and become more difficult to remove after 
the lenses are disinfected 

Disinfection—Lenses must be disinfected daily 
according to the chemical disinfection regimen 
For chemical disinfection, all three solutions, 
PREFLEX, FLEXSOL, and NORMOL, must be used 
and must be changed daily. In the event that 
the chemical disinfection materials are not 
available, the lenses should not be worn 


First Class 
Permit No. 1 
Southbridge. 
MA 01550 


No postage stamp necessary if mailed within the United States 


Postage will be paid by: 


American Optical Corporation 
SOFT CONTACT LENS DIVISION 


44 Mechanic Street 
Southbridge, MA 01550 


Attn: Dept A 


Hygiene —Hands must be washed, rinsed 
thoroughly and dried with a lint-free towel! before 
handling the lenses. COSMETICS, lotions. soaps, 
oils and hand creams must not come in contact 
with the lenses since eye irritation may result 

If aerosol sprays are used while the lenses are 
being worn, the eyes must be kept tightly closed 
until the sprays have settled 

Fluorescein—Use of fluorescein white the patient 
is wearing the lenses may cause the lenses to 
become discolored. Whenever fluorescein is used, 
imigate the eyes with preserved normal saline 
solution, and wait at least one hour before 
replacing the lenses Too early replacement may 
allow the lenses to absorb residual fluorescein 
irreversibly 

ADVERSE REACTIONS Serious cornea! damage may 
result from wearing lenses which have been 
soaked in conventional (hard) contact lens 
solutions 

Eye irritation may occur within a short time 
after applying a hypertonic lens. Removal of the 
lens will relieve the imitation. Very rarely, a lens 
may adhere to an eye as a result of a patient 
sleeping with the lens on or while wearing a 
hypotonic lens. If a lens adheres for any reason, 
apply a few drops of ADAPETTES* directly to the 
eye and wait until the lens moves freely before 
removing it 

Clinical studies indicate that cornea! 
edema as manifested by symptorns such as 
rainbows or halos around lights, or visual 
blurring may occur if lenses are worn for too 
long a time. Removal of the lenses and a rest 
period of at least one hour generally relieves 
these symptorns. If symptoms do not subside 
promptly, or if excess tearing, unusual! 
secretions, or photophobia develop, 
professional consultation should be obtained 
DOSAGE AND ADMINISTRATION Fitting — Usual 
methods of fitting conventional (hard) contact 
lenses do not apply to the SOFTCON Contact 
Lens. 

For a detailed description of the fitting 
technique. refer to the SOFTCON Fitting Booklet 
Wearing Schedule — The wearing schedule should 
be determined by the eye care practitioner 
Studies have not been performed to support 
the safety of this lens for longer than the 
recommended wearng time. 

Patients should wear their lenses for 8-16 hours 
on the day the lenses are dispensed. If patients 
cannot tolerate 16 hours of lens wear daily, the 
eyes should be examined and the lens fit 
re-evaluated 
Lens Care and Handling — Core must be taken on 
the initial visit to assure that the patient is 
supplied with a SOFTCON Care Kit and fully 
understands all proper care and handling 
procedures for the lenses. As with any contact 
lens patient, regular re-examination visits are 
necessary to assure ocular health and patient 
compliance with instructions. 

How Supplied —Fach lens is shipped sterile in a 
sealed glass vial containing buffered normal 
saline solution. The vial label is marked with the 
base curve, dioptric power, diameter and the 
manufacturing identification number of the lens. 
Patient Care Kit —The SOFTCON Care Kit is a 
package required for cleaning, disinfection 
and storage of the lenses. It consists of the 
following 

E Carrying & Storage Lens Case 

@ PREFLEX* Sterile Cleaning Solution 

E FLEXSOL* Sterile Disinfection and 

Storage Solution 

E NORMOL* Sterile Rinsing Solution 

E ADAPETTES* Sterile Lubricating Solution 

E SOFTCON Woeoarers Booklet 
Caution: Federal law prohibits dispensing 
without prescription 


PREFLEX*, FLEXSOL*, NORMOL *, 
and ADAPETTES*, Trademarks 
of Burton, Parsons & Co., Inc 


American Optical Corp.. 
SOFT CONTACT LENS DIV., 
Southbridge. MA 01550 


Aug 1978 60024 


Painted in USA 
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How did one side of this 
oya plastic lens get away 
with hardly a scratch? - 


The unscratched half 
of the lens is Quartz Coated. 
{An unretouched photo) 


If you were to rub the front surface of an ordinary 


resin lens a few times with scouring powder — and then 


do the same to the HOYA Hi-Quartz lens surface, 
you'd be amazed. 

While the ordinary lens would be scratched, the 
Hi-Quartz would have come through the test 
virtually untouched. The secret is a quartz coating 
applied only to HOYA's own rigidly inspected lenses, 
giving them a high abrasion resistance? (Since 
over 9596 of all scratches occur on the front surface 
of a lens, Hi-Quartz lenses are coated only on the 
convex side.) This means the lenses can take a lot 
of punishment. 

Hi-Quartz also has a special multiple layer 
coating that increases light transmittance to 
nearly 96%, against the 92% of ordinary resin 

*HOYA cannot accept cut or uncut lenses 

sent into the Torrance full prescription 
laboratory due to possible lens imperfections 
that could interfere with the quartz. 





lenses. So ghost images and reflections are reduced. 
HOYA resin lenses coated with Hi-Quartz also have 
durability, because the quartz and multiple coatings 
are firmly bonded together to the surface of the lens. 

As an easy guide, the following types of resin 
lenses can be coated with Hi-Quartz: Single Vision; 
Flat Top 22, 25, 28; Round 22. These types of resin 
lenses cannot be coated with Hi-Quartz: Trifocal 
and Executive. 

Finally, Hi-Quartz has all the advantages of 
ordinary resin lenses, including safety, lightness 
and ability to be dyed. (Dyeing must be done 

before the quartz coating takes place.) 

HOYA's Hi-Quartz lens. When it comes to 
quality products HOYA hasn't even begun to 
scratch the surface. 


HOYA LENS OF AMERICA, INC. 


To place your order, call or write: HOYA LENS OF AMERICA, INC., 970 Knox Street, Torrance, CA. 90502 
Tal (9121 770.6210 /N 4t. WATS: (ON) A21.1002/Calif WATS: (R00) 962.1587 
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When chronic glaucoma becomes 
refractory to acetazolamide and 
miotics, consider NEPTAZANE 
before resorting to surgery. A 
significant number of patients no 
longer responding to acetazola- 
mide have been controlled by 
methazolamide! There are 
differences, too, when it comes to 
side effects, since many patients 
intolerant to acetazolamide may 
be maintained on methazola- 
mide. So whether the problem is 
inadequate l.O.P. control or drug 
intolerance, NEPTAZANE is worth 
a trial before surgery. 


Defore prescribing. please consulr complere 
product information. a summary of which 
follows: 


Indications: For adjunctive treatment of 
chronic simple (open angle) glaucoma 
secondary glaucoma, and preoperatively 

in acute angle closure glaucoma where 
delay of surgery is desired in order to lower 
intraocular pressure 

Contraindications: Severe or absolute glau- 
coma and chronic noncongesrive angle 
closure glaucoma. Of doubrful use in glau- 
coma due to severe peripheral anterior 
synechiae or hemorrhagic glaucoma 
Adrenocortical, hepatic, or renal insufficiency 
electrolyte imbalance state, e.g.. hyper- 
chloremic acidosis; sodium and potassium 
depletion stares. 

Warnings: Although teratogenic effects 
demonstrated in rats at high doses have not 
been evidenced in humans, Merhazolamide 
should nor be used in women of child- 


bearing potential or in pregnancy. especially 
in rhe first trimester, unless rhe expected 
benefirs ourweigh porenrial adverse effects 


Precautions: Use with caurion in parienrs wirh 
cirrhosis or heparic insufficiency ro forestall 
hepatic coma; rhose on sreroid therapy; those 
with pulmonary obstruction or emphysema 
ro avoid acidosis. Electrolyte balance should 
be maintained. Alrhough nor reported thus 
far with this drug, reactions common ro sulfon- 
amide derivatives, such as fever, leukopenia 
hemolytic anemia, bone marrow depression 
or renal calculi, may occur 


Adverse Reactions (relatively mild and 
disappear on withdrawal or dosage 
adjustment): anorexia, nausea. vomiting; 
malaise fatigue or drowsiness, headache: 
verrigo. mental confusion, depression 
paresrhesias. Urinary citrore excretion and uric 
acid ourpur is decreased during use of this 
drug. bur urinary calculi have nor been 
reporred 
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Represents the model 91-ACV 


0.4 HIGH CHARACTERS AS PER 
APPROPRIATE DASH NO. TYP 


50 which allows for a constant - 


vault of 5mm. 


Design Improvements to the European S 


Iris Chafe-The direct cause 
as yet to be defined, the effect 
as been reported. In those 

nstances not medically man- 
ageable, micro-hyphema, inter- 
ittant elevated pressure and 
veitis have been the cause of 
lens removal. 

The response from those 
physicians experiencing com- 
plications has been rapid and 
informative. The major point 
raised was the proximity of the 
posterior surface of the lens to 
the iris. The second being the 


edge finish. It was also noted, 
that even in those lenses with 


what appeared to be good edge 
finish, the above mentioned 
phenomenon still presented 


itself. 

As an added note, the area 
of the lens used to change the 
diagonal length dimension en- 
tered into the design consider- 
ations, as most manufacturers 
routinely extend the footplate 
length, thus adding to the iris 
contact area. By using the strut 
area to increase or decrease 





| face) we feel that we have The rr n Optics 
Be sure to visit our booths No.’s 331 and 430 during the AAO in Kanas City. — 
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the lens length, a constant iris responded in full to tho 
touch area is maintained as recommendations on ante 


well as a minimum of .5 millime- chamber lens design 


ters vault. Even with a vaulting 


of 5 millimeters, a mean height Tel Toll Free: i 


of only 1.3 millimeters to the In California — — 
apex of the front surface is Call Toll 

easily achieved. eh 
. By applying the same optical _ 
polish techniques used on the | 
lens surface to that of the edge © 
(in addition to increasing the 
distance between the posterior 
side of the lens and the iris - 
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Spin-casting. 


That's the answer. Our revolutionary 
spin-casting technique allows us to 
manufacture large quantities of lenses 
quickly and dependably so we can 
stock a full inventory of all powers and 
series of SOFLENS Contact Lenses. The 
lenses you order will be right in stock 
and can be shipped to you the very 
day you order them. This means con- 
venience for you and for your patients. 


FOR THE OPTIMIZER 
CONSIGNMENT PROGRAM 
Because we can produce high-quality 
lenses in large volume, we can offer 
you in-office inventory programs like the 
OPTIMIZER consignment program. 
Under ihe OPTIMIZER program we con- 
sign you all the lenses you 
need to fit new patients and 
provide replacement lenses 
directly from stock. We set 





BAUSCH 
up the system in your office S LOMB 
service and maintain the SOF LEN 


inventory and do most of the paper- 
work for you. The only lenses you buy are 
the lenses you dispense. With the 
OPTIMIZER, you get big inventory 
convenience at small cost. 


FOR HIGH REPRODUCIBILITY 

The spin-casting process offers consis- 
tency from power to power and series 
to series. With SOFLENS Contact Lenses 
you get repeatable lens performance 
time after time. This saves you fitting 
time and makes lens replacements as 
easy as picking up the phone. 

Same day shipping ... the OPTI- 
MIZER program ... high reproducibility 
for easier fitting. Spin-cast SOFLENS 
Contact Lenses can make your con- 
tact lens practice easier 
For more information con- 
tact your SOFLENS Repre- 
sentative or call, toll-free, 
® 800-828-9030 (New York, 

800-462-1720). 


(polymacon) 
Contact Lenses 


Consistency you can count on. 


Please see next page for full prescribing information 


& LOMB 
SOFLENS 


(polymacon) 
Contact Lenses 





VISION CORRECTION USE 


DESCRIPTION: The SOFLENS* (polymacon) Contact Lens is a hemispherical flexible shell which 
covers the cornea and may cover a portion of the adjacent sclera. It consists of 61.4% poly 
(2-hydroxyethyl methacrylate) and 38.6% water by weight when immersed in normal saline. The 


material has a refractive index of 1.43 and the lens has a visible light transmittance of more than 
97%. 


ACTIONS: In its hydrated state a SOFLENS* (polymacon) Contact Lens is soft and pliable, When 
placed on the human cornea, the hydrated SOFLENS* (polymacon) Contact Lens acts as a 
refracting medium te compensate spherical ametropias. 


INDICATIONS: SOFLENS* (polymacon) Contact Lenses are indicated for vision correction use in 
persons with non-diseased eyes and in aphakia. 


CONTRAINDICATIONS: SOFLENS* (polymacon) Contact Lenses are contraindicated in ihe 
presence of any active untreated infection or abnormality of the anterior segment of the eye with 
the exception of ametropia and aphakia. 


WARNINGS; Abrasions and Infections —If a lens becomes less comfortable than it was when first 
placed on the wearer's cornea, the lens should be removed immediately and the wearer's eye and 
the lens examined for the possible presence of a foreign body. If any eye abrasion, ulceration, 
irritation or infection is present, or any abnormal eye condition is observed concurrent with lens 
wear, the lens should be removed immediately and a physician consulted. 

Infectious corneal ulcers have been reported, usually associated with failure to follow the 
recommended procedures for care of the lenses. 


Aphakic Patients -Aphakic patients should not be fitted with SOFLENS? (polymacon) Contact 
Lenses during the postoperative period until, in the opinion of the surgeon, the eye has healed 
completely, 


Lens Sanitation and Handling —Persons who require only vision correction and who would not, or 
could not, adhere to the recommended daily sanitary care of SOFLENS* (polymacon) Contact 
Lenses or who are unable to place and remove the lenses should not be provided with them. 
Failure to follow handling and sanitation instructions could lead to serious eye infections which 
might result in corneal ulcers. 

Malfunction and rusting of the metal interior of the Aseptor* —Patient Unit as well as 
discoloration and cracking of the lens case has been reported after varying periods of use. If such 
occurs, appropriate replacement is indicated to avoid interference with the disinfection 
procedure, 


Medicants and Eye Drops —When the lenses are used by persons requiring only vision correction 
no ophthalmic solutions or medicants, including conventional contact lens solutions and eye 
drops, should be used by SOFLENS* (polymacon) Contact Lens wearers prior to placement, or 
while the lens is in place, on the eye. Also, no solutions, including conventional contact lens 
solutions other than normal saline, and the solution made from the SOFLENSTM Enzymatic 
Contact Lens Cleaning Tablets are to be used on a SOFLENS* (polymacon) Contact Lens when the 
lens is off the eye. 


Wearing Restrictions - SOFLENS* (polymacon) Contact Lenses when used only for vision correc- 
tion should be removed before sleeping or swimming and in the presence of noxious and irritating 
vapors. Insufficient lacrimal secretions or hypoesthesia may be restricting factors to the wearing 
of soft contact lenses. 


PRECAUTIONS: Storage —SOFLENS® (polymacon) Contact Lenses must be stored ONLY in normal 
saline solution. If left exposed to air, the lenses will dehydrate, become brittle, and break readily. 
lf a lens dehydrates, it should be resoaked in normal saline solution until it returns to its soft, 
pliable state which may take as long as forty minutes, 

Fresh normal saline must be prepared daily for cleaning and storing the lenses, The carrying 
case must be emptied and refilled with fresh normal saline solution just before disinfecting the 
lenses. 

The one ounce squeeze bottle is intended for preparation of normal saline only. As this saline is 
not aseptic, it should not be used to clean a lens that is to be replaced immediately on the eye, nor 
should this solution ever be placed in the eye. if the patient wishes to remove a fens. clean it, or 
wet it and replace it on the eye, the solution in the carrying case should be used, as it will have 
been disinfected. 


Hygiene - Hands must be washed, rinsed thoroughly, and dried with a lint-free towel before 
handling the lenses. 

Cosmetics, lotions, soaps, and creams must not come in contact with the lenses since eye 
irritation may result, if hair spray is used while the lenses are being worn, the eyes must be kept 
closed until the hair spray has settled. 


Handling -A SOFLENS® (polymacon) Contact Lens may be damaged by nicking or tearing if care 
ts not exercised during placement on or removal from the eye, replacing or removing it from the 
carrying case or in the cleaning process. Lenses must be placed very carefully in the carrying case 
to avoid damaging the edges of the lenses. 


Disinfecting—fresh normal saline must be prepared daily. After removal from the eye, the 
SOFLENS* (poiymacon) Contact Lens must be irrigated with saline and rubbed gently to remove 
mucus and film from the lens' surface, The carrying case must be emptied and refilled with fresh 
normal saline solution just before disinfecting the lenses. 

The causes and nature of deposits formed on the surfaces of some lenses have not been 
completely evaluated. However, some coatings are known to be proteinaceous and others may be 
oily or greasy film from extraneous agents, such as hair spray or other cosmetics, or from fhe 
patient's own lacrimal secretions. Many wearers experience little or no difficulty with such 
deposits. However, occasionally a wearer, who tends to secrete unusually large amounts of mucus 
in the lacrimal fluid, may experience a build-up of these deposits within a relatively few weeks, 
despite adequate cleaning measures, H surface accumulations of non-removable materials 
persist, professional care should be obtained promptly. 

Deposits, characterized as medium or heavy, were found on 17.5 percent of a population of 





lenses worn an average of 11.2 months, including lenses worn as long as thirty months. The 
occurrence of these deposits appeared fo increase with the duration of lens use. These medium or 
heavy deposits, when they do exist, can be detected by means of à slit lamp biomicroscope 
examination, Light deposits, unrelated to length of lens use and of no apparent clinical 
significance, were observed on approximately one-half of the ienses studied. 

The SOFLENS* Carrying Case should be washed at least once a week with hot water and then 
rinsed thoroughly with distilled water Soap or other cleaners should never be used to clean the 
carrying Case, 

in order to remove protein deposits which may form on the lenses, wearers should use the 
SOFLENSTM Enzymatic Contact Lens Cleaning Tablets according to the directions for use which 
accompany the tablets. To preveat the formation of the protein deposits, patients should use the 
SOFLENSTM Enzymatic Contact Lens Cleaning Tablets once a week or as directed by the 
practitioner 

Disinfecting with an Aseptor* or Aseplron!M Disinfecting Unit is necessagy to kill 
microorganisms. 

H an Aseptor* or Aseptron?M Unit is not available, the lenses may be disinfected by boiling 
them in their carrying case in a pan of water for 15 minutes. When this boiling method of 
disinfection is used, the lenses can be damaged if the boiling water is allowed to completely 
evaporate. 

The carrying case must always be tightly closed before disinfecting to prevent leakage of the 
saline from the case and subsequent dehydration of the lenses. 


Fluorescein - Never use fluorescein while the patient is wearing the lenses because the lenses will 
become discolored. Whenever fluorescein is used, flush the eyes with sterile normal saline 
solution and wait at least one hour before replacing the lenses. Earlier replacement may cause the 
lenses to absorb residual fluorescein. 


ADVERSE REACTIONS: Serious corneal damage may result from wearing a SOFLENS* 
(polymacon) Contact Lens which has been soaked in a conventional contact lens solution. 

Eye irritation may occur within a shart time affer putting on a hypertonic lens. Removal of the 
lens will relieve the irritation. 

Á lens adheres very rarely to an eye as a result of sleeping with the lens on, or wearing a 
hypotonic lens. 1f a lens adheres for any reason, apply normal saline and wait until the lens moves 
freely before removing it. 

Clinical studies indicate that corneal edema, as manifested by symptoms such as rainbows, 
halos around lights, or foggy vision, may occur in fess than 5% of SOFLENS* (polymacon) Contact 
Lens wearers. If these symptoms occur the lenses should be removed and professional 
consultation obtained. 

Excessive tearing, unusual eye secretions, and photophobia are not normal, ff these symptoms 
occur, the patient should be examined to determine their cause. 

A faint blue haze, believed to be located in Descemet's membrane, has been reported in the 
Spokane, Washington area. As yet, the cause is unknown and the phenomenon has not been found 
elsewhere. The wearers report no subjective symptoms and there is no detectable effect on their 
visual acuity. There have been approximately 29 cases, and in 10 of these patients the blue haze 
has cleared or is in various stages of regression, 

Neovascularization of the cornea has been observed in some aphakic patients fitted with the 
SOFLENS* (polymacon) Contact Lens, which may require discontinuation of the lens, Medical 
consultation should be obtained in such an instance. 


LENS REPLACEMENT: Various studies have been conducted to determine the frequency of lens 
replacements and the reasons for thase replacements. These studies show that during the first 
four months of wear, approximately one quarter of the lenses initially dispensed are replaced: the 
principal reason for these replacements is lens damage. Lenses are more apt to be damaged while 
new wearers are learning the prescribed handling and care techniques. After the initial four 
months of wear, the average fens replacement rate has been found fo be approximately one lens 
per wearer per year. Lens loss, damage and surface deposits were the major causes for lens 
replacements, 


DOSAGE AND ADMINISTRATION: Conventional methods of fitting contact lenses do not apply to 
SOFLENS® (polymacon? Contact Lenses. For a detailed description of the fitting technique, refer 
to the SOFLENS Fitting Guide. copies of which are available from: SOFLENS Division, Bausch & 
Lomb incorporated, Rochester, N.Y. 14602. 

When the lenses are used oniy for vision correction, there may be a tendency for the patient to 
overwear the lenses initially Therefore, the importance of adhering to the following initial daily 
wearing schedule should be stressed to these patients: 


Wear Rest Wear Rest Wear 
Time Period Time Period Time 
Day (hours) (hours) (hours) (hours) (hours) 
i 3 l 3 l 3 
2 3 i 3 } 3 
4 4 i $ l 4 
4 4 i 4 l 4 
5 § i 6 i 4 
6 6 i 6 I 4 
7 8 | 8 
8 8 l 8 
9 8 I 8 
i 10 i balance of the waking hours? 
ji 1? 1 balance of the waking hours* 
12 14 i balance of the waking hours* 


"Lenses used only for vision correction should never be worn 24 hours a day. 

When lenses are dispensed fo: vision correction, the wearer must be supplied with a lens care 
kit and must fully understand ali lens care and handling instructions. As with any contact lens, 
regular recall visits are necessary fo assure corneal health and wearer compliance with 
instructions. 


HOW SUPPLIED: Each lens is supplied sterile in a glass vial containing sterile normal saline 
solution. The glass vial is marked with the manufacturing lot number of the lens and the dioptric 
power (black for plus power lenses: red for minus; gold or white for plano). 


Caution: Federal Law Prohibits Dispensing Without a Prescription. 
The SOFLENS* Care Kit is available for fens disinfecting, cleaning, and storage. 


Complete information on lenses and accessory products can be found in the current SOFLENS 


Fitting Guide or price list. 

BAUSCH S LOMB 
SOFLENS DIVISION 
Rochester, N.Y.14602 
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Unique Instrument Objectivaly 
Measures | <efractive Error Anda 
AsIQMmatism Quickly And ACUO 








Procedure is more comfortable forthe 
patent, seldom requires mydriasis... 
and the technique is quickly mastered 
by practitioner or paramedic. 


The Rodenstock Refractometer PR 50— now distributed by 
Coburn Optical Industries Inc. —is an economical instrument 
which gives accurate refractive readings and measures astig- 
matism, giving precise axis location of the correcting cylinder in 
just a few minutes. 


By quickly measuring the degree of refractive error, the Rodenstock 
Refractometer PR 50 greatly shortens the time for objective 
refraction ... allows practitioner or paramedic to serve patients 
more conveniently. 


Rodenstock Refractom 


Write or call for demonstration and information (800) 446-4831. In Virginia call collect (804) 526-1027 


Coburn — your source for 


: all Rodenstock instruments 
Coburn is now distributor for all Rodenstock Ophthalmic 
Instruments as well as for Rayner Intraocular Lenses. 
Service is available on all Rodenstock Instruments. 









Coburn Optical Industries Inc. 
Professional Products Division 
P.O. Box 351 

Petersburg, Virginia 23803 






Gentlemen, 
Please arrange a demonstration of the Rodenstock 
Refractometer PR 50 in my office. 
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Aquatiex 


tetrafilcon A) 
Hydrophilic Contact Lens 





The Performance Story. 


Soft contact lens performance that 
meets your exacting professional needs. 





* 


Istanding Visual Acuity Additional Advantages 
ajor benefit of Aquaflex® (tetrafilcon A) Other significant attributes of the Aquaflex® 
rophilic Contact Lenses is excellent visual (tetrafilcon A) lens, contributing to practitioner 
ty. Clinical data revealed that 8896 of the success and patient acceptance, are: reliable 
rers achieved 20/20 vision or better, with over-refraction,?:* ease in handling, durability, 
attaining 20/25 or better.’ Practitioners excellent reproducibility? and exceptionally 
ited that Aquaflex lenses often corrected high standards of quality assurance, including 
2 astigmatism and gave sharper vision 100% wet inspection. A study has shown that 
other soft lenses.' This quality of less than 596 of lenses shipped were returned 
ormance is due to a unique combination because of questionable performance, 
»phisticated lens design, special lens discomfort, damage or defects.' The fitting 
?rial and the "Vault" system of fitting. procedure is simple and fast.* You can fit from 
a small diagnostic set, or use a dispensing 
'imum Centration inventory. Lenses may be ordered by a toll-free 
r phone call, and UCO Optics’ service is quick 
nical study showed that over 96% of and dependable. More and more practitioners 
aflex contact lens wearers achieved are using Aquaflex lenses every day. 
num centration.’ By centering so well, Shouldn't you? 


aflex lenses virtually eliminate the induced 
jmatism and lessened visual acuity 

Iting from decentered lenses.’ Precise 
ration helps in attaining a good fit with full 
eal coverage and maximum visual acuity, 
> permitting proper corneal respiration. 


dictable Fit 





Aquatiex 


(tetrafilcon A) 


Hydrophilic Contact Lens ^ 


omplicated graphs, charts and P 
ulations, because the Aquaflex "Vault" For more information and a copy of 2^ 
əm reduces fitting variables to just one... the Professional Fitting Guide, mail / 

ens "Vault". Only 5 Vaults are needed to fit the coupon. Or, phone toll-free 4 

3flex lenses? and in clinical studies more 800-828-4580 (in N. Y.State P d 

90% of the patients were fitted with just 3 800-462-4332). 4 

ese Vaults.' The bicurve, lathe-cut lens Pd 

struction, with spherical front and back See following page for full 4 e 
ices, promotes reliable fit independent of prescribing information. P d & 


er, and the large posterior optical zone 
5 stability of vision with lens movement. 


ta on file: UCO Optics, Inc., Scottsville, N.Y. 14546 
rrison, Robert J.: International Contact Lens Clinic, 
yer 1976 
uber, Ellis & Gordon, Stanley: Contact Lens Forum, 
ary 1977 

eenspoon, Morton K.: Contact Lens Forum, 
nber 1977 


iflex is a registered trademark of UCO Optics, Inc. 
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(tetrafilcon A) 


Hydrophilic Contact Lens 


DESCRIPTION 


AQUAFLEX* (tetrafiicon A) Hydrophilic Contact Lens is a hemispherical shell 
which covers the cornea and may cover a portion of the adjacent sclera. The lens 
material, tetrafilcon A, is a hydrophilic random terpolymer of 2-hydroxyethyi- 
methacrylate, N-vinyl-2-pyrrotidone and methyirnethacrylate. The polymer is à 
three-dimensional network of terpolymer chains joined by divinylbenzene cross. 
links. it consists of 57.59» tetrafilcon A and 42.5% water by weight when fully 
hydrated in normal saline solution. Lenses have a nominal diameter of 13 mm 


ACTIONS 


In its hydrated state the AQUAFLEX* Hydrophilic Contact Lens is soft and pliable 
When dry, the iens becomes hard and brittle. These states are completely revers- 
ible and a lens which has been permitted to dry out will recover all of its hydrated 
properties when placed in normal saline for a period of two hours. When placed on 
the human cornea the hydrated lens acts as a refracting medium to compensate 
spherical ametropias. The material has a refractive index of 1.43 and the lens has 
a visible light transmittance greater than 97%. 


INDICATIONS 


AQUAFLEX* Hydraphitic Contact Lenses are indicated for the correction of vision 
in persons with non-diseased eyes who have spherical ametropias, corneal astig- 
matism of 2.50 diopters or less and/or refractive astigmatism of 2.00 diopters 

or less. 


CONTRAINDICATIONS 


AQUAFLEX" Hydrophilic Contact Lenses are contraindicated in the presence of 
any af the following conditions: (1) Acute and subacute inflammation of the anterior 
segment of the eye. (2) Any eye disease which affects the cornea or conjunctiva. 
(3) insufficiency of lacrimal secretion. (4) Corneal hypoesthesia. (5) Any systemic 
disease which may affect the eye or be exaggerated by wearing contact lenses. 


WARNINGS 


Medications and Eye Drops: AQUAFLEX" Lenses must be stored in an appro- 
priate solution when off the eyes, the type of solution being dependent on the sys- 
tem used for disinfection. When the lenses are disintected with the thermal 
disinfection system, they may be stored only in BOILASOAK" Solution (sterile Pul- 
fered isotonic solution containing boric acid. sodium borate, sodium chionde 0.7% . 
preserved with Thimerosal (Lilly) 0.001% and edetate disodium 0.196). When 
lenses are disinfected with the chemical disinfection system, they may be stored 
only in FLEXSOL' Disinfection and Storage Solution (sterile buffered isotonic solu- 
tion of sodium chloride, sodium borate, boric acid. polyvinylpyrrotidone. palyox- 
yethylene and polyoxypropylene. preserved with Thimerosal (Lilly) 0.001%, 
chlorhexidine 0.005% and adetate disodium 0.1%}. 

No ophthalmic solutions or medications. including hard contact tens solutions, 
can be used by AQUAFLEX" Lens wearers prior to or while the ienses are in place 
on the eyes. Also, no solutions, including hard contact fens solutions, other than 
BOILnSOAK" Solution or FLEXSOL' Solution may be used an AQUAFLEX * 
Lenses when they are off of the eyes. 

Since liquids and vapors may be absorbed by AQUAFLEX" Lenses, they 
should not be placed in the mouth for wetting, nor wiped with a cloth or tissue. 
Abrasions and Infections: If a lens becomes less comfortable than it was when 
first placed on the wearer's cornea. the lens should be removed immediately and 
the wearer's eye and the lens examined for the possible presence of a foreign 
body. If any eye abrasion, ulceration, irntation or infection is present, or any abnor 
mai eye condition is observed concurrently with lens wear, the lens should be 
removed immediately and a physician consulted. 

Wearing Restrictions: AQUAFLEX* (tetrafilcon A) Hydrophilic Contact Lenses 
should not be warn while swimming. sleeping, or in the presence of irritating fumes 
Of vapors. 

Visual Blurring: Il visual blurring occurs, the lens must be removed unti the con- 
dition subsides. 

Lens Care Regimen: Patients must adhere to the recommended daily care 
procedures for AQUAFLEX * Hydrophilic Contaci Lenses. Failure to follow this 
procedure may result in the development o! serious ocular infections. 


PRECAUTIONS 

Storage: AQUAFLEX" Lenses may be stored only in the appropriate storage sotu- 
tion: BOILnSOAK" Solution ot FLEXSOL* Solution depending on disinfecting 
methods used. if left exposed to air, the lenses will dehydrate, become brittle and 
break readily. H a lens dehydrates, it should be soaked in either BOtLnSOAK" 
Solution or FLEXSOL" Solution until it returns fo a soft, supple state 


Cleaning and Disinfecting: ADUAFLEX * Lenses must be both cleaned and 
disinfected daily. Separate procedures and products are needed to clean and to 
disinfect. Two methods of disintection, thermal or chemical, have been shown to be 
equally effective. The choice of disinfection system should be made in consultation 
with your eye care practitioner 


Cleaning: Daily cleaning is necessary to remove mucus and ofher deposits which 
may have accumulated on the lens surface. Each time the lenses are removed 
from the wearer s eyes, both surfaces of the lenses must be cleaned using several 
drops of PREFLEX* Cleaning Solution (sterile buffered isotonic aqueous solution 
consisting of sodium phosphates, sodium chloride, tyloxapol. hydroxyethyl- 
cellulose and polyvinyt alcohol with Thimerosat (Lilly) 0.004% and edetate diso 
dium 0.2% added as preservatives}. Lenses must be cleaned betore thay are 
disinfected, as deposits on the lenses tend to harden and become more difficult to 
remove after the lenses are disinfected. 

Disinfecting: AQUAFLEX" Lenses may be disinfected with either a heat or chem- 
ical regimen. One method or the other must be selected, but not bath. The user 
must not alternate between methods. 

Thermal Disinfection Method: AQUAFLEX* Lenses may be effectively disin- 
fected after cleaning with PREFLEX* Cleaning Solution with use of the 
AQUASEPT * Patient Unit and BOILASOAK* Solution. Fresh BOILnSQAK* Solu- 
tion must be used for daily storage of tenses or each time the lens is stored. The 
AQUASEPT™ Patient Unit requires distilted water. The AQUAFLEX" Lens Storage 
Containers must be emptied and filled with fresh BOILnSOAK* Solution just prior 
to disinfecting the lenses. 


Chemical Disinfection: Disinfection with PREFLEX* Cleaning Solution. 
FLEXSOL* Solution and NORMOL* Rinsing Solution (sterile buttered isotonic 
aqueous solution of sodium chloride, sodium borate and boric acid, preserved with 
Thimerosal (Lilly) 0.001%, edetate disodium 0. 1% and chlorhexidine 6.005%} has 
aiso been shown to be an effective disinfection system for daily care o! 
AQUAFLEX* Lenses. AQUAFLEX" Lenses must be cleaned and rinsed daily (or 
after wearing) with PREFLEX* Cleaning Solution and NORMOL" Rinsing Solution. 
The AQUAFLEX* Lens Storage Containers must be emptied and refitted with fresh 
FLEXSOL" Solution each time the lens is stored. Fresh FLEXSOL" Soigtion must 
be used daily for storage and disintection. WARNING: DO NOT MIX OR ALTER- 
NATE THE DISINFECTION AND STORAGE SYSTEMS. FLEXSOL' SOLUTION 
SHOULD NOT BE USED WITH HEAT 


Hygiene: Before handling the lenses, hands must be washed. rinsed thoroughty 
and dried with a fint-free towel. Cosmetics, lotions, scaps, oils and hand creams 
must not come in contact with the lenses since eye irritation may result. It hair 
spray is used while the lenses are being worn, the eyes must be kept closed unti 
the spray has settled. 

Fluorescein: Never use fiuorescein while the patient is wearing the lenses 
because the lenses will become discolored. Whenever fluorescein is used. flush 
the eyes with normal saline solution and wait at least one hour before replacing the 
lenses. Too early replacement may allow the lenses to absorb residual fiuorescein. 


ADVERSE REACTIONS 


Serious corneal damage may result from wearing lenses which may have soaked 
in hard contact lens solutions. Eye imitation may occur within a short time after put- 
ting on a hypertonic tens. Removal of the lens wil relieve the irritation. 

Very rarely a lens may adhere to an eye as a result of a patient sleeping with 
the lens on, or as a result of wearing a hypotonic tens. if a tens adheres for any 
reason, the patient may be instructed to apply a few drops of BOILNSOAK* Sotu- 
tion (if using a thermal disinfection regimen) or ADAPETTES" Lubricating Solution 
{buttered isotonic aqueous solution containing ADSORBOBASE " [poiyvinyl- 
pyrrolidone with other water soluble polymers} with Thimerosat (Lilly) 0.004% and 
edetate disodium 0.1% added as preservatives} (f using a chemicat disinfection 
regimen). and wait until the tens moves freely before removing it 

Clinicat studies indicate that corneal edema as manifested by symptoms such 
as rainbows or hatos around light or visual blurring may occur if lenses are worn 
continuously for loc long a time. Removal of the lenses and a rest period of at least 
one hour generally relieve these symptoms. If symptoms do not subside promptly, 
professional consultation should be obtained. 

Excessive tearing, unusual eye secretions and photophobia are not normal: if 
these symptoms occur. the patient should be examined to delermine their cause. 


DOSAGE AND ADMINISTRATION 

Fitting: Conventiona! methods of fitting contact lenses do not apply to 
AQUAFLEX ` (tetrafilcon A) Hydrophilic Contact Lenses. For a detailed description 
of the fitting technique. reler to the Professional Fitting Guide for AQUAFLEX ' 
Hydrophilic Contact Lenses, copies of which are available from: UCO Optics. Inc.. 
Scottsville, New York 14546. 

Wearing Schedule: There may be a tendency for the patient to overwear the 
lenses initially. Therefore. the importance of adhering to the following initial daily 
wearing schedule should be stressed to the patient, 


Wear Time Rest Period Wear Time 
Day (Hours) (Hours {Hours} 
1 á 2 4 
2 4 z 4 
3 5 2 5 
4 6 2 5 
5 7 2 5 
§ 7 1 6 
7 8 1 7 
a 8 1 8 
9 9 1 8 
10-14 10 1 balance of 
15 all waking hours : waking hours} 





Lens Care and Handling: Care must be taken on the initial visit to assure that the 
patient is supplied with an appropriate AQUAFLEX* Patent Care Kit and fully 
understands ali care and handling instructions for the lenses. As with any contact 
lens, regular recall visits are necessary to assure patient health and compliance 
with instructions. 

How Supplied: Each tens is supplied sterile in a glass vial containing normal 
saline solution. The glass vial is marked with the vault number, dioptric power, and 
manufacturing identification number. 

The AQUAFLEX* Patient Care Kit is required for iens cleaning, disinfection and 
storing of the lenses. The Kit may consist of either of the following. 

Thermal Disinfection Regimen 

AQUAFLEX* Patient Care Kit 


AQUASEPT* Patient Unit Catalog No. AQ101 
AQUAFLEX" Lens Storage Container Catalog No. AQ201 
PREFLEX* Cleaning Solution Catatog No. A1201 
BOILNSOAK* Solution Catalog No. A1301 
AQUAFLEX* Patient instruction Book Catalog No. X0102 


Chemical Disinfection Regimen 
AQUAFLEX" Patient Care Kit 


AQUAFLEX * Lens Storage Container Catalog No A0202 
PREFLEX* Cleaning Solution Catalog No A1201 
NORMOL* Rinsing Solution Catalog No. A1401 
FLEXSOL" Disinfection and Storage Solution Catalog No. A1 801 
ADAPETTES" Lubricating Solution Catalog No. A160! 
AQUAFLEX' Patient instruction Book Catalog No X0102 


AQUAFL EX and AQUASESS aio registered trademarks o! uCO acs inc PREFLEX NOBN 
FLEXSOL ADAPETTES and ACHLAROAK are registerad wademarss ot Runon Frarsees & C 






CAUTION: Federal law prohibits dispensing without prescription. 


UCO Optics, inc. Aquaflex Division 
Scottsville, New York 14546 
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JANUARY 19-20, 1979 


Albert Hall 
Steenstraat 80, Brugge, Belgium 


For further information: 
Bausch & Lomb 

SOFLENS International 

1400 North Goodman Street 
Rochester, New York 14602 
U.S.A. 


CHAIRMAN: 


Prof. Jules Francois, M.D., Ghent, Belgium 


SPEAKERS: 


James Aquavella, M.D., Rochester, N.Y., U.S.A. 
Luciano Cerulli, M.D., Rome, Italy 

Rafael Cordero-Moreno, M.D., Caracas, Venezuela 
Tadeu Cvintal, M.D., Sào Paulo, Brazil 

Alejandro Dalma, M.D., Mexico City, Mexico 

J. D'Haenens, M.D., Ghent, Belgium 

Antonio S. Henriquez, M.D., Barcelona, Spain 
John Hornbrook, M.D., Sydney, Australia 

J. Kiewiet de Jonge, M.D., Warmond, Holland 
John Koliopoulos, M.D., Athens, Greece 
Michael A. Lemp, M.D., Washington D.C., U.S.A. 


C 


Irving Leopold, M.D., Irvine, California, U.S.A. 


OR Bruno Miller, M.D., Innsbruck, Austria 
Secretariat of the Third International Medical Saiichi Mishima, M.D., Tokyo, Japan 


Symposium on Soft Contact Lenses H. W. Roth, M.D., Ulm, West 
c/o INTERNATIONAL CONSULTANTS & PRODUCERS hihi apenas 
Montague Ruben, M.D., London, England 


PO. Box 71073 
1008 BC AMSTERDAM, The Netherlands Torben B. Sørensen, M.D., Aarhus, Denmark 
Harold A. Stein, M.D., Toronto, Ontario, Canada 


Telephone: (020) 43 25 45 
Sponsored by Bjórn Wulfing, M.D., Stockholm, Sweden 
BAUSCH & LOMB 
SOFLENS DIVISION 
INTERNATIONAL 












Free yourself from wall cords and 
` transformers when using your indirect ophthalmoscope. The Electric Camel™ is an advanced 
rechargeable power supply in the form of a comfortable belt. It is ideal for use in the operating 
room. It can be worn under the surgical gown and activated by a pressure switch without breaking 
sterile technique. Its comfort for long wear lies in the fact that it is light and that its weight 
is evenly distributed. 

The Electric Camel™ will provide continuous bright light for almost two hours. It has a self 
contained charger and can be recharged 500-1000 times. It can be used with A-O, Xonix, 
Keeler, and MIRA indirect ophthalmoscopes. Units have been in use for two years without decrease 
in output or capacity to re-charge. 

The Electric Camel™ was developed by Dr. Daniel Weidenthal and Dr. Howard Kohn at the 
Retina Service of one of Cleveland's leading hospitals. $350 Ohio residents add 5.5% sales tax 


OPTICS INCORPORATED * 1104 Euclid Avenue * Cleveland, Ohio 44115 * Phone (216) 421-5210 
Please ship The Electric Camel™ for use with the 


indirect ophthalmoscope. 
a: [C] Check enclosed, Optics, 
a 


ga~ Inc. (pays the postage in USA) 
» [C] Bill me plus postage. 
NAME 


ADDRESS 





ZIP 


N 








Automated refraction... 





Sno longe 


ra question of 





"IF" 


its just a question of 





"WHEN" 


Now's the time to automate the refractive part of your practice. 


ride superior eye care 


ı professional, you want to give your patients 
very best eye care possible. The Acuity Systems 


) AUTO-REFRACTOR™ adds the helping hand 


need. Our new technology significantly 
roves your refractive capability over manual 
niques. Poor responders and other difficult 


nts including aphakics, intraocular and contact 


patients, very young children, spectacle blur, 
ors reflex, and early pathology patients are 
cted faster and more accurately than is now 
anly possible. 

s the most effective system for providing supe- 
eye care. The 6600 AUTO-REFRACTOR 

tly reduces the refractive time, allowing you to 
d more time with your patients, giving them 
zare that only you can provide. 

ne unique features of the 6600 AUTO- 
'RACTOR guarantee a more accurate refrac- 
and give you time to deliver superior eye care. 
ne-second measurements allow for highly- 

ise objective sphere, cylinder and axis readings. 
actions are completed in just one second on 
the most difficult patients. 

\uto-Track’’, the patented, automatic eve-track 
system, continually moves with the eye, even in 
igmus patients and those unable to fixate. 
ptical scan automatically and instantaneously 
ides additional refractive data on early pathol- 
patients with just the push of a button. 


t the challenges of modern eye care 

ay's successful eye care practitioner faces 

y challenges which, if met in an efficient way. 
ent many opportunities. 

ational health care and third party payment 
s are present in various forms. The fixed fee 
ture and the added patient volume challenge 
to become more efficient. The 6600 AUTO- 
'RACTOR lets vou meet the challenges and 





turn them into an opportunity to see additional 
patients while providing superior eye care. 

e Successful practice growth in times of inflation 
and rising taxes requires that you increase your 
practice volume by at least 10 percent per year, just 
to keep pace with the economy. The 6600 AUTO- 
REFRACTOR helps you meet this challenge by 
improving office efficiency, increasing productivity, 
and significantly reducing your tax burden. 

It's plain to see that NOW is the time to start 
providing superior eye care to your patients and to 
meet the challenges facing you and your practice. 
Send for the free booklet “Automated Refraction 

. It's Time". You'll learn why automated refrac- 
tion is no longer a question of “IF”, it’s just a mat- 
ter of answering, “When is it right for me?" 


Mail the coupon or call toll-free, 800/336-0359 
In Virginia, call collect, 703/471-4700 





24 ls Incorporated 
11413 Isaac Newton Sq. 
Reston, Virginia 22090 
(703) 471-4700 








-— EN NEN Ff NND å å NN Ls 
a I'd like to learn more about if 
Automated Refraction and see 
E if now's the time to add the 6600 $ 

AUTO-REFRACTOR to my practice. Please send 
ý the free booklet, “Automated Refraction . . . its Time” s 
i Name k 
: Address - 
" o — AG (^i — 4 
Mine is a [] solo |] group/partnership practice. 
A I do approximately ________ refractions in a typical 1 
day. Mail to: Acuity- Systems, Inc. 11413 Newton 
E Square Reston, VA 22090 AJO - 10 i] 
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FELLOWSHIPS AVAILABLE IN 


PHACO-EMULSIFICATION 
CATARACT SURGERY AND 
INTRAOCULAR LENS 
IMPLANTATION 


BEGINNING IN JULY 1979 


Under the Direct Supervision of 


DONALD L. PRAEGER. M.D.. F.A.C.S. 
Director of Cataract Surgical Service 
The New York Medical College 
Westchester County Medical Center 
Valhalla, New York 10595 


INTERESTED PARTIES 
PLEASE CONTACT: 


MRS. TERRI ROSE. R.N. 
Secretary to the Fellowship Committee 
C/O Donald L. Praeger, M.D., F.A.C.S 
9 Fulton Avenue 
Poughkeepsie, New York 12603 


RE: CATARACT AND 
IMPLANTATION 
FELLOWSHIP 


(914) 454-2510 


ACCEPTING APPLICANTS 
FOR JULY 1979 


ADSORBOCARPINE® 
pilocarpine HCI in Adsorbobase® 


Description: Adsorbocarpine Ophthaln 
Solutions are sterile, buffered, stabilized 
solutions of pilocarpine HCI (U.S.P)in  , 
Adsorbobase — (a combination of high | 
lecular weight, water soluble polymers a 
povidone}. Adsorbocarpine is available 
in three strengths: 196, 296 and 4%. 

All strengths, in addition to the respectiv: 
amount of pilocarpine HCI, contain: 


Vehicle: Adsorbobase and 
Hydroxyethylcellulose 


Preservatives: Benzalkonium 
Chloride ......... 0.0( 
Edetate Disodium . . 0.1¢ 


Indications: For the control of intraocul 
pressure; as a miotic in the treatment of 
chronic, simple, open-angle glaucoma; tc 
counteract the effect of cycloplegics. The 
choice of strength should be determined 
the severity of the condition and the respi 
of the patient. To relieve tension in the tre 
ment of acute glaucoma Adsorbocarpine 
may be used alone — prior to emergenc) 
surgery — or in combination with other 
miotics or carbonic anhydrase inhibitors. 


Administration: The choice of concentrat 
and the frequency of instillation should b 
determined by the severity of the conditi 
andthe response of the patient. 


Supplied: In 15 cc. sterile dropper vials — 
296, and 496 strengths. 


Contraindications: The use of Adsorboca 
pine is contraindicated where pupiliary c 
striction is undesirable or hazardous such 
in acute iritis. Miotics should be used witt 
caution in hypertension. 


Precautions: Avoid overdosage. 


Adverse Reactions: There are no knowns 
effects except slight ciliary spasm with res 
tant temporary reduction in visual acuity. 
Sensitivity is infrequently observed. Cont 
allergy or mucosal sensitization may devt 
after prolonged use. If signs of sensitivity. 
velop during treatment, or if irritation per: 
or increases, the patient should be advise 
discontinue use and consult the prescribi 
physician. 


Cautlon: Federal (U.S.A.] law prohibits c 
pensing without prescription. 


ough cases of primary, 


open- 


gle glaucoma 


may be controlled 


ME" AN 


with Adsorbocarpine. 


vet 


eavily pigmented, or brown, eyes are os 
lifficult to control with pilocarpine. Yet | | 
Sherman's study with 26 heavily 


“The average decrease in IOP 
(mm Hg) with the pilocarpine/ 
Adsorbobase topical solution was 


igmented eyes, Adsorbocarpine® 
uickly brought IOP under control in 
hese tough cases. 
Following prolonged treatment 
ith a pilocarpine/ hydroxypropyl 
ethylcellulose solution “20 of the 
'6 eyes (13 patients) were judged to 
xhibit uncontrolled IOP (above 
'1 mm Hg). . . . In every instance, the 
yes treated with the pilocarpine/ 
\dsorbobase solution [Adsorbocar- 
bine] were brought under control. 
all but one patient ... this reduc- 
ion in pressure was accomplished 
t a greatly reduced pilocarpine 
oncentration.... 


E 


5.5 mm Hg when compared to the 
base line level established with 
previous pilocarpine/hydroxypro 
pyl methylcellulose 0.5% therapy. 

The difference between Adso 
bocarpine and ordinary pilocarpine 
Adsorbobase®, a patented vehicle « 
high molecular weight, water solub 
polymers which adsorbs to t 
cornea to enhance corneal penetri 
tion and availability of pilocarpine. 

For your tough cases ... reco 
mend Adsorbocarpine. 

See full prescribing information 
on facing page. 


ADSORBOCARPINE®. .. pilocarpine HCl in Adsorbobase*?...196, 2% and 496. 


BURTON, PARSONS & COMPANY, INC. 


Ophthalmic Products Division 
Central Industrial Park, Washington, D. C. 20027 
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NEW ORLEANS ACADEMY OF OPHTHALMOLOGY 
28th ANNUAL SYMPOSIUM ON 
MEDICAL AND SURGICAL DISEASES OF THE CORNEA 
March 31—April 4, 1979 


HYATT REGENCY NEW ORLEANS « NEW ORLEANS, LOUISIANA 
GUEST SPEAKERS 


JOSE I. BARRAQUER, M.D. 
Refractive Keratoplasty: Indications, 
Contraindictions, Complications, 

Results and Technics 
Etiopathology of the pterygium 


PERRY S. BINDER, M.D. 

Corneal Graft Preservation 

Corneal Anatomy, Physiology, and 
Wound Healing 

Contact lenses and Orthokeratology 


JORGE N. BUXTON, M.D. 
Visual Rehabilitation 
Keratoconus 

Special Corneal Problems 


MAX FINE, M.D. 

Technics in Phakia and Pseudophakia 
Corneal Regrafts 

The Recurrent Pterygium: 

Mucous Membrane Grafts 


RICHARD TROUTMAN, M.D. 

Refractive Keratoplasty in the U.S.A. 

Effects of Disparate Sized Graft to 
Recipient Opening 

Combined Keratoplasty Technics 


DAN B. JONES, M.D. 

inflammatory Diseases of the Lid 
Bacterial, Fungal and Visual Keratitis 
Therapy of Corneal Perforation 


PETER R. LAIBSON, M.D. 

The Dry Eye 

Herpes Simplex 

Corneal Dystrophy—Anterior, Stromal, 
and Endothelial 


ANTHONY B. NESBURN, M.D. 
Herpes Simplex and Its Therapy 


Recurrent Herpes: Etiology and Pathology 


Permanent Wear Contacts 
DAVID PATON, M.D. 


Penetrating Keratoplasty —Indications, 


Technics 
Contact Lenses and Keratoplasty 
Eccentric Tectonic Lamellar Grafts 


HYATT REGENCY NEW ORLEANS 
Registration —8:30 a.m., Saturday, March 31 
Pre-registration packets available 6:00-8:00 p.m. Fri., March 30 


SOCIAL EVENTS AND LADIES' TOURS PLANNED 
REGISTRATION FEE: 
$250.00 Practicing Ophthalmologists, $75.00 Residents Outside Louisiana 
Accompanied by letter of identification from Chief of Service 
CANCELLATION FEE: 
$25.00 after February 1, 1979 
REGISTER NOW: Fill out form below and mail with your check to: 
New Orleans Academy of Ophthalmology * 931 Canal St., Suite 517 * New Orleans, LA 70112 
90 EXHIBIT SPACES AVAILABLE 


WE VE ARRIVED Al 





for your blade-breaker 


designed to replace the inconve- 
nience of razor-blade fragments. 


RUDOLPH BEAVER, INC. 
480 TRAPELO ROAD 
BELMONT, MA 02178 


CLINICAL APPLICATIONS 
OF NEW DIAGNOSTIC PROCEDURES 


March 8, 9, 10, 1979 
Anatole Hotel « Dallas, Texas 
PURPOSE 


The multitude of new ophthalmological diagnostic tests now available is a source of great 
confusion to many practitioners. The goal of this program is to present a meeting which will 
explain these tests as simply as possible and suggesta logical approach to their utilization. 


FACULTY 

Eliot Berson, M.D., Boston William Hutton, M.D., Dallas 
Alan Bird, M.D., London Richard Lewis, M.D., Ann Arbor 
Frederick Blodi, M.D., lowa City Ronald Michels, M.D., Baltimore 
Peter Bringewald, M.D., Dallas Karl Ossoinig, M.D., lowa City 
Devron Char, M.D., San Francisco John Sheets, M.D., Odessa 
Steven Charles, M.D., Memphis William Snyder, M.D., Dallas 

D. Jackson Coleman, M.D., New York Richard Srebro, M.D., Dallas 
Edward Cotlier, M.D., New Haven Gerald Tennant, M.D., Dallas 
Victor Curtin, M.D., Miami Albert Vaiser, M.D., Dallas 

Gary Fish, M.D., Dallas George Weinstein, M.D., San Antonio 
H. MacKenzie Freeman, M.D., Boston Lorenz Zimmerman, M.D., 
Dwain Fuller, M.D., Dallas Washington, D.C. 

TOPICS 


Presurgical Evaluation of Eyes with Cataracts and Other Opaque Media: 
ultrasonography, bright-flash electroretinography, visually evoked potential, laser 
interferometry, standard retinal function tests 

Tumor Evaluation and Management: fluorescein angiography, °P, ultrasonography, 
tumor skin testing, aqueous enzymology, enucleation—pros and cons 

Diagnosis and Management of Hereditary Fundus Disease: electroretinography, 
electro-oculography, dark adaptation, visually evoked potential, fluorescein 
angiography, genetic counseling, metabolic concepts 


PROGRAM DIRECTORS 


Doctors Vaiser, Snyder, Hutton and Fuller 


SPONSORED BY 
Retina Service, Presbyterian Hospital of Dallas 
Retina Foundation of the Southwest 


ACCREDITATION 
18-credit hours in Category 1 of the Physician's Recognition Award of the AMA 


FEE 

$250.00 

$125.00 (Residents with letter from Department Chairman) 

This fee includes the scientific program, 2 evening activities (private viewing of 
Pompeii AD 79 exhibit at the Dallas Museum of Fine Arts with hors d'oeuvres, and a 
Texas barbecue), and 2 luncheons. 


Spouses program includes Pompeii Exhibit, Texas barbecue, and special daily 
activities—$75.00. 


A. Webb Roberts Center for Continuing Education 
3500 Gaston Avenue» Dallas, Texas 75246 
(214) 820-2317 


For registration make checks payable to A. Webb Roberts Center. 
Extra tickets for the Pompeii evening are available in limited quantities. 


Panfundoscope 


Stereoscopic visualization of the entire fundus to 

the ocular equator...especially useful for diagnosis 
of pathologic changes associated with fundus 
elevation. Mydriasis is not necessary. 






Rodenstock 
Ophthalmic 
Instruments 


Now available 
exclusively through 


COSLAM 


Professional Products Division 










Write or call for demonstration | 
and information: (800) 446-4831. 
In Virginia, call (804) 526-1027 


Coburn—your source for 


| 
; 
| 
| 
| 
all Rodenstock instruments | 
Coburn is now distributor for all | 
Rodenstock Ophthalmic Instru- | 
ments as well as for Rayner | 
Intraocular Lenses. Service is | 
available on all Rodenstock | 
Instruments | 

| 

| 

| 

l 





9-1367 





Doublet 


Aspherical Ophthal- 
moscopy Lenses. Ideal 
for indirect ophthal- 
moscopy...sharp and 
magnified fundus 
image...easily changed 
to 13 or 20 diopters by 
addition of auxiliary 
lenses. 


Trial Lens Sets 


Highest quality lenses in Large 
and Medium sets...20mm lens 
diameter provides large viewing 
field, even for strabismus. 
Includes locking system to 
assure proper alignment of axis. 





Coburn Optical Industries, Inc. 
Professional Products Division 
P.O. Box 351 

Petersburg, Virginia 23803 


Gentlemen: 
Please arrange for a demonstration in my office 
of the instrument(s) indicated below: 


[] Panfundoscope [] Trial Lens Set O Doubl 
Name 

Address 

City State Zi. 


Telephone # ( ) —— 1 — 
AJO 10-8 








!\UUOSWITGH I 


Automatic room 
light regulator 


Instrument recharger 
Work saver 


When you remove your rechargeable instrument from its 
recharging well on the Autoswitch II, room and fixation light- 
ing are automatically adjusted for the proper use of that 
instrument. Replace the instrument, and the Autoswitch Il 
returns the room to its original lighting... and recharges 
up to three hand instruments in its spare time (there's also 
an optional hanger for one corded instrument). Special slit 
lamp and indirect ophthalmoscope controls are provided; 
ten self-illuminated control buttons, including three manual 
overrides, are featured on the control panel. 


The Autoswitch II is available with or without specially- 
designed cabinetry, and is easily installed in your examina- 
tion room. Call or write for details. 


You don't have time 
to do without it. 


OOO g 


PROJECTOR LAMP MUSCLE BLINKER FIXATION 


MANUAL OVERIDE 





456 Parkway, Lawrence Park Industrial District, Broomall, PA 190€ 
C C C f Philadelphia * New York * Boston * Los Angeles * Chicago * Houston * Atlanta * Clevelan 
Call toll free: 800-523-5620 (in PA call 215-353-4350) * All products serviced in Broomall, F 
.. with the future in sight 


Manufactured by diversatronics inc. 


Let our genius 
supplement yours. 


The Celeman 
Ophthalmoscan 
provides accurate 
measurement 
and diagnosis 

five separate 
Ways. 











1. A-scan of tumor of the ciliary body showing 2. Immersion B-scan of the same melanoma 


attenuation pattern of a malignant with posterior vitreous hemorrhage. 
melanoma. 


n" 





3. Contact B-scan through a closed lid 4. Ophthalmoscan oscilloscope presentation 5. Magnified M-scan of the posterior segment 
shows distinctive "X" shape of vitreous showing characteristic A-scan pattern along of the globe showing arterio-venous 
membranes and traction retinal detachment the visual axis and simultaneous readout of pulsations. 

in diabetic retinopathy. axial length in millimeters. 


Optimum accuracy and thoroughness in ocular and orbital diagnoses are guaranteed with the Coleman Ophthalmoscan, the 
world's most sophisticated ultrasonic diagnostic instrument for ophthalmology. It takes only minutes to complete 
an ocular and orbital examination. Simultaneous A-scan and B-scan images are augmented by M-scan; Real-Time, contact 
B-scan; and biometric displays. Patient preparation is minimal, requiring a simple water bath to maximize image 
quality. Photographic documentation is simple and instant. Call Sonometrics collect (212) 765-8205, 
or send this coupon for details. 





COLEMAN 


OPHTHAL: 
MOSCAN 


SONOMETRICS 
SYSTEMS, INC. 


16 West 61st Street 
New York, N.Y. 10023 























PHONE 


SEE US IN: 
San Diego, AIUM #55. 56 


Unlike competitively made lenses 
with unlisted diopter power (which 
can vary up to fourteen diopters), 
lolab lenses with listed numbers 
give customers complete assurance 

lolab has developed a diopter 
tolerance (+ .250)-establishing it 
as one of the smallest variables in 
the computation of post operative 
refractions 

lolab has established criteria on 
resolution, back focal length, and 
the proper identification of diopter 
power 


Our Number’s Listed 


lolab 
experie 
precisio 
an aven 
of exper 
turing Oļ 
ophthal 


Telephor 
In Califo 
(800) 4 

Telepho 
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“Nervous” is a label people gave her. 
The Eye Computer knows better. 





A lot of elderly patients find eye Say it to yourself: The Eye Computer. 


examinations totally unnerving. And many find It's a logical name for an autorefractor. And a 

themselves unable to concentrate for more perfect way for patients to describe the 

than a few minutes at a time because of it. Dioptron® II. We expect you'll be hearing a lot 
While sympathy and patience will suffice more requests for it by name. 

for some, at least one brave lady we know 

decided she deserved something better. And CY 


-y a — = TM 
she got it. By asking for the Dioptron® II Eye C) EYE COMPUTER 


Computer directly. 
Somewhere shed heard that the Eye 

Computer lets you relax and be - 

yourself. Without having to 














Yes, Coherent, 
| want more facts on the Eye Computer. 
My needs are: O Immediate O 3-6 months 


respond, without being confused. O Reference | 
And because all the mistakes, Name | 
false-starts and fatigue were gone, Hospital/Clinic | 
an eye examination could be pee | 
completed in one visit — rather "€ 

than a week of short, tedious City | 
sessions. From her own DUM | 
experience, it was the most suc- 0-10.78 Telephone | 


cessful examination shed ever had. 2000 Qaia cui ET LE TLE ELLE IN = 


DIOPTRON? and Eye Computer™ are registered trademarks for the 
automatic objective refract 
® 
[d 
COHEREI Yi 


MEDICAL DIVISION 
3210 Porter Drive, Palo Alto, CA 94304 
Phone: 415/493-2111 


foo} 
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ooo, Semi-Annual Cadater Courses 


E : af the 


^i PA 


35 $ 
DEP NS 
EE 23 ax "A "d 


Nef York Medical College—Westchester County Medical Center 


OCULOPLASTIC 
SURGICAL DISSECTION COURSE 


(40 HRS. CME & CAT I) 


November 1-4, 1978 


OBJECTIVES: 

An in-depth symposium to provide the prac- 
ticing and resident surgeon with an Oculo- 
plastic Course featuring LIVE SURGERY 
VIDEO TAPES, FILMS, LECTURES AND 
PARTICIPANT'S CADAVER SURGERY. 


FACULTY: 

I. Baras, M. D. P. Guibor, M. D. 
L. Bergmann, M. D. S. Hecht, M. D. 
B. Cosman, M. D. L. Herman, PhD. 


N. Cousins, Esq. A. Messina, M. D. 
M. Dunn, M. D. C. Mullenix, M. D. 
D. Gaffin, Esq. H. Settles, PhD. 
H. Gould, M. D. D. Wolfley, M. D. 
M. Guibor, C. O. and others. 
SUBJECTS: 


Cosmetic Blepharoplasty, Blepharoptosis, 
Trauma Surgery, Lid Reconstruction, Lac- 
rimal Surgery, Orbital Reconstruction, En- 
tropion, Ectropion, Orbital Fractures and Or- 
bital Tumors. 


OCULOPLASTIC REGISTRATION FORM 





Registration $500 
PIN alt hg og UR RR ERN 
TSS Se ee "S 
eo RN Stale c. ZI s 
Telephone ( NONE. Pu PEORES 
Specialty: Ophth —ENT — Plastic —Derm 
(circle one) 


Make check payable: N. Y. Medical College 


OCULOPLASTIC COURSE 


VII NERVE 
SURGICAL DISSECTION COURSE 


(25 HRS. CME & CAT I) 
October 29-31, 1978 


OBJECTIVES: 

A unique and practical surgical course, pre- 
sented by multiple disciplines, covering the 
management of FACIAL PALSY and FACIAL 
SPASM, featuring PARTICIPANT'S CADAV- 
ER SURGERY. 


FACULTY: 

L. Bergmann, M. D. M. May, M. D. 

J. Conley, M. D. S. Parisier, M. D. 
M. Dunn, M. D. H. Settles, PhD. 
F. Gillen, M. D. J. Smith, M. D. 
P. Guibor, M, D. D. Wolfley, M. D. 
P. Janetta, M. D. D. Zorub, M. D. 
SUBJECTS: 


Facial Nerve Testing, Dynamic-Static 
Techniques, Lid Spring, Silicone Encircling, 
Facial Reconstruction, Direct Nerve Repair 
and Grafting, 12-7 Hook-up Animation, 
Neuromuscular Pedicle Transfer and Nerve 
Avulsion. 


Vil NERVE REGISTRATION FORM 
Registration $400 








NaMe pee RO oe eee ee eut 
Address |... : 
| {ee cL Sate ss ils. 
Telephone(.... — PH—— 
Specialty: Ophth--ENT— Plastic — 
Neurosurgery 
(circle one) 


Make check payable: N.Y. Medical College 
VII NERVE COURSE 


Clip and mail with registration fee: Ms, Paula Tamkin, Registrar 


c/o Dr. P. Guibor, 630 Park Avenue 
New York, N. Y. 10021 (212) 734-1010 


210] P]U \ 
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SHAPES OF THE FUTURE 


Two new solid implants by Medical Instrument Research Associates, Inc. — 


The Silicone Wedge* #135S — 


e Computer-assisted design for 
maximal buckling where it is 
needed most 


e Configuration that specifically addresses 
the problems encountered with the “fishmouth” phenomenon. 


e Combines important aspects of both equatorial and radial buckling techniques. 


The Curved Meridional Implant #112S — 


e Precise design that naturally follows the anatomical 
structure of the eye. 


Wide 12 mm surface to permit greater 
extension of the buckle in an 
equatorial direction. 


Clinically proven shape for 
meridional buckling. 


Both implants have an engraved catalog 

number on their surface for positive identification 

and proven Medical Instrument Research Associates, Inc. 
quality backed by nearly twenty years of clinical experience. 


* The Fishmouth Phenomenon 
II. Wedge Scleral Buckling, Arch. 
Ophthalmol. Vol. 95: 
1782-1787, Oct. 1977. 
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97 / Jacksonville, Florida 32207 / 904/396-4210 


the Original! 
t's the e (Haag-Streit 


Slit Lamp 900 


Originals have value in the healing 
arts as well as in the fine arts. 

The Haag-Streit Slit Lamp 900 is a 
prime example. 








A product of decades of skill, the Slit 
Lamp 900 is made by the world's 
ophthalmological instrument leader. 
It is in worldwide use. Some 10000 are 
at work in the U.S. alone. The 900 has 
features sometimes imitated but 
never duplicated; a “joystick” control 
for one-hand operation, a non- 
dazzling fixation target and others. 

' It comes with a full line of associated 
equipment including photographic 
and depth-measuring devices. 

The Slit Lamp 900 is a masterpiece of 
original instrumentation as are all 
Haag-Streit products. 

If you are ready to make the lifetime 
investment that owning a true original 
represents, contact your Haag-Streit 
dealer.They will be glad to send you 
full information on the Slit Lamp 900 
and our many other fine products. 


Haag-Streit Service, I 
Subsidiary of Haag-Streit AG., Berne, Switzerlz 
P.O. Box 127, 6 Industrial Park 
Waldwick, New Jersey 07463 


(201) 445-1110 
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Department of Ophthalmology 
St. Vincent's Hospital and Medical Center of New York 


ANNUAL CLINICAL UPDATE 


Eastern Regional Meeting — Contact Lens Association of Ophthalmologists , Inc. 
TWO CONSECUTIVE EDUCATIONAL MEETINGS 


November 1, 2, & 3, 1978 
November 4, 1978 


Wednesday, Thursday & Friday 
Saturday 


Robert A. D'Amico, M.D. 
Director, Department of Ophthalmology 


G. Peter Halberg, M.D. 
Meeting Coordinator 


COMPLICATIONS OF CATARACT AND 
OTHER INTRAOCULAR SURGERY 








Wednesday, November 1 Friday, November 3 
GLAUCOMA e CONTACT LENS RETINA e VITREOUS 
G. Peter Halberg, M.D., Chairman Charles L. Schepens, M.D., Chairman 


Ruth S L M.D., P Chai 
Thursday, November 2 u toddard Long, , Program Chairman 





CORNEA 

Robert A. D'Amico, M.D., Chairman REGISTRATION (Complications of Surgery) 
$240.00 (includes luncheon and a social function) 

INTRAOCULAR LENS $140.00 for Residents 

Richard D. Binkhorst, M.D., Chairman 21 Continuing Medical Education Credits, AMA Category | 





SOFT CONTACT LENS UPDATE 


Saturday, November 4. This intensive, practical "Hands On" course will be under the direction of 
G. Peter Halberg, M.D., with the cooperation of the distinguished faculty and the major soft contact lens 
manufacturers. 
REGISTRATION (Soft Lens Update) $140.00 (includes luncheon) 
7 Continuing Medical Education Credits, AMA Category | 





C. Richard Elander, M.D. W. Edward Johansen, Esq. Morton L. Rosenthal, M.D. 
FACULTY R. Linsy Farris, M.D. David B. Karlin, M.D. H. Roth, M.D. 

Gerald L. Feldman, Ph.D. Irving Katz, M.D. Arnauld F. Scafidi, M.D. 
John J. Alpar, M.D. John R. Finlay, M.D. Richard H. Keates, M.D. Charles L. Schepens, M.D. 
Joseph A. Baldone, M.D. William S. Hagler, M.D. James J. Koverman Murray Sibley, Ph.D. 
Richard D. Binkhorst, M.D. Cary D. Hailey, Esq. Harvey A. Lincoff, M.D. John Szabocsik, Ph.D. 
Jorge N. Buxton, M.D. G. Peter Halberg, M.D. Ruth Stoddard Long, M.D. Max Talbott, Ph.D. 
Mary Bruch Hikaru Hamano, M.D. Donald L. MacKeen, Ph.D William M. Townsend, M.D. 
Delmar R. Caldwell, M.D. Jack Hartstein, M.D. Francis Manapoli, M.D. Richard C. Troutman, M.D. 
Dean Clements Jonathan Herschler, M.D. Leroy G. Meshel, M.D. Ernst van Beuningen, M.D. 
Oliver H. Dabezies, Jr., M.D. Paul R. Honan, M.D. Kiran Randeri, Ph.D. Wichard A. J. van Heuven, M.D. 
Robert A. D'Amico, M.D. Ronald P. Jensen, M.D. Charles D. J. Regan, M.D. Thom Zimmerman, M.D. 


—————————————————— M 


Support by the following firms is gratefully acknowledged: Soft Lenses, Inc. - Hydrocurve™ « Bausch & Lomb - Soflens 
Allergan Pharmaceuticals, Burton, Parsons & Company, Inc. « American Optical Company - AO Soft e Synemed - Fieldmaster 
Barnes-Hind Pharmaceuticals, Inc. + National Patent Development Corporation-Hydron 


hus —— —— ÁN 


For registration or information for Department of Ophthalmology 
either or both meetings, contact: St. Vincent's Hospital and Medical Center of New York 
153 West 11th Street, New York, New York 10011 
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Tested and proven in 14 years’ clinic 





STOXIL ` 


brand of 


IDOXURIDINE 
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The Standard 
for Herpes Simplex 
Keratitis 





JOXURIDINE 


Ointment 0.5% 
Solution 0.14% 


lever Exceeded in Clinical Effect 
ower Cost than ara-A* 


pithelial or Stromal Lesions 


*Dased on manufacturer's suggested list prices. 
Check your local pharmacy for actual patient cost. 


i. 


/ 
Se 
> 





Before prescribing, see complete pre- 
scribing information in SKGF literature or 
PDR. The following is a brief summary. 


Indication: Herpes simplex keratitis (topi- 
cal use only). 


Contraindications: Known or suspected 
hypersensitivity to any of the com- 
ponents. 


Warning: Administer with caution in preg- 
nancy or women of childbearing poten- 
tial. Malformations were reported in one 
study in rabbits when idoxuridine was 
instilled in the eyes of the dams; a sub- 
sequent, more detailed study in rabbits 
showed no such effects, even at sub- 
stantially higher dosages. 


Precautions: If there is no response in epi- 
thelial infections after 7 or 8 days, other 
therapy should be considered. Recom- 
mended frequency and duration of ad- 
ministration should not be exceeded. 
Not effective in corneal inflammations 
if herpes simplex is not present. Boric acid 
should not be used concomitantly. To in- 
sure stability is maintained, the solution 
should not be mixed with other 
medications. 


Adverse reactions: Occasionally, irrita- 
tion, pain, pruritus, inflammation, or 
edema of the eye or lid; rarely, allergic 
reactions have been reported. Photo- 
phobia has occurred. Occasionally, small 
punctate defects (which may be a mani- 
festation of the infection), corneal cloud- 
ing, and stippling of the corneal epithe- 
lium have been observed. 


Supplied: 0.1% Ophthalmic Solution 
(1 mg./ml.) in 15 ml. bottles with 
dropper; 0.5% Ophthalmic Ointment 
(5 mg./gram) in 4 gram tubes. 


Smith Kline GFrench Laboratories 


Division of SmithKline Corporation 
Philadelphia, Pennsylvania 


SIKGF 


a SmithKline company 


lat it conta 
phe Origi 


LEI | 
made 
Medi 

Works 
of Holla 


“MEDALLION $ | MEDALLION ® MEDALLION ® 
HREE-LOOPLENS SLOTTED TWO-LOOP BOOMERANG LENS 
LENS 


Y N E Distributor for: 
JOR KS 219. P, SA Medical Workshop, Holland 


2190 Southeast 17th Street Morcher, W. Germany 
Fort Lauderdale, Florida 33316 Moria, France 
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Please Mark Your Calendar! 


MID-WINTER NATIONAL MEETING (@22222: 


1 
[28 29 30 3i | 
be en het. 


CONTACT LENS ASSOCIATION OF OPHTHALMOLOGISTS 


January 12-14, 1979 * Sahara Hotel, Las Vegas, Nevada 
16 Hours CME Credits—AMA Category | 
DISTINGUISHED VISITING LECTURER 
Jose |. Barraquer, M.D. 
Present Status of Keratophakia for the Correction of Hyperopia and Aphakia 


E: 


ELEVENTH CONRAD BERENS LECTURE 
Jorge N. Buxton, M.D. 
Post Surgical Visual Rehabilitation 


THIRD ANNUAL THEODORE E. OBRIG MEMORIAL LECTURE 
Mr. Jack Moore 
A Practical Approach for the Average Clinical Practice 





PRACTICE MANAGEMENT SEMINAR Herschell H. Boyd, M.D., Chairman 


immediately preceding the Mid-Winter National Meeting, there will be an all day Ophthalmic Practice Management 
Seminar on Thursday, January 11, 1979. No additional registration fee for the Pract Management Seminar. 





Friday, January 12 


CONTACT LENS PRESENTATIONS (Free Papers) 
Jack Hartstein, M.D., Presiding 





Symposium: INDUSTRIAL SAFETY AND CONTACT LENSES 
J. Elliott Blaydes, Jr., M.D. and 
Robert J. Crossen, M.D., Co-Moderators 
Joseph F. Novak, M.D., Arthur H. Keeney, M.D., and G. Peter Halberg, M.D. 


Symposium: PROLONGED WEAR - UPDATE 
Walter J. Stark, M.D., Moderator 
Jorge Buxton, M.D., Richard H. Keates, M.D., and Anthony J. Nesburn, M.D. 


Mary Bruch 
Food and Drug Administration 


THIRD ANNUAL THEODORE E. OBRIG MEMORIAL LECTURE 
Mr. Jack Moore 
A Practical Approach for the Average Clinical Practice 


SPORTS AND CONTACT LENSES 
Richard H. Keates, M.D. 
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DISTINGUISHED VISITING LECTURER 
Jose |. Barraquer, M.D. 
Present Status of Keratophakia for the Correction of Hyperopia and Aphakia 


* 
CONTACT LENS COURSES-Section 1 
(Pre-registrants may select courses by mail) 
The Extended Wear of Soft'Contact Lenses Review of Hard & Sof! Lens Technology 
Director—Perry S. Binder, M.D. Director--Joseph W. Soper 
instructors-—Richard Keates, M.D. and Edward Shaw, M.D. Instructars—Kenneth W, Swanson, Frank B. Sanning, Raiph T. Sutton, 
Management of Corneal and Contact Lens Problems and Jack W, Moore 
Director —Robert. A. D'Amico, M.D. 
Instructors—Joseph A, Baidone, M.D. and John F. Morgan, M.D. Therapeutics & Cosmetic Scleral Contact Lenses 
Director-—Herbert L. Gould, M.D. 
How to Select the Best Soft Lens for Your Patient instructors—-John W. Espy. M.D. and Leroy G. Meshel, M.D. 
Director— Ellis Gruber, M.D. 
Management of the Contact Lens Problem Case Contact Lens Fitting in Infants and Children 
Director —(G. Peter Hatberg, M.D. Director--Hareid P. Kolier, M.D. 
Soft and Hard Contact Lens Fitting with Custom Design Lenses aaa ay all he dii: PRA Maida, M.D., and 
Director--HerscheH H. Boyd, M.D. i Prat ox 
Ines Hear RU, Ey ena quae Modification of Hard Contact Lenses 
Fitting of Oxygen Permeable Contact Lenses Director — Marvin A. Garland, M.D. 
Director—Jay Lippman, M.D. instructors—Paul Ronan, M.D. and Vic Brown 
CONTACT LENS COURSES-Section II 
(Pre-registrants may select courses by mail) 
Utilization and Training of a Contact Lens Technician Bifocal & Multifocal Contact Lenses for the Presbyope & Aphake 
Director—Robert J. Crossen, M.D. Directors—Abraham Schlossman, M.D., and Frank J. Weinstock, M.D. 
Therapeutic Uses o! Soft Contact Lenses instructors-—Georga Jones, M.D., George Pugh, M.D., Carolyn Schiossman, 
Director —£dward Shaw, MO. Norman Schmid, Sr., Charles E, Clevenger, M.D., 
instructors—Frederick Brightbill, M.D., Walter Stark, M.D, and Ronald Akashi, M.D. and Kenneth Michaile, M.E. 
Robert G. Webster, M.D. Clinical Aspects of Fitting the Hydrocurve Lens 
The Aquaflex Hydrophilic Lens - Review of Vault Theroy of Fitting, Research & Director—James S. Russell, M.D. 
Clinical Experience instructor—Geratd Feldman, Ph.D. 
Director—Ellis Gruber, M.D. Extended Contact Lens Wear 
Keratoconus Director—Anthony B, Nesburn, M.D, 
Director--Frank B. Hoatie, M.D. instructors—Dwight H. Cavanagh, M.D., Steven Kelly, M.D., and 
Instructors-—Richard G. Lembach, M.D.. Jorge N. Buxton, M.D., Roger Langston, M.D, 
James Koverman, and Delmar R. Caldwell, M.D. Astigmatism Correction with Hard & Soft Contact Lenses 
Specialized Techniques of Lens Fitting Directar--Paul Honan, M.D. 
Director--Joseph W. Soper instructors— Whitney Sampson, M.D. 


instructors—James ©. Tannehill, Vernon R. Lamb, and William McGuire ! 
Hydrogel Lathe Lenses Versus Spin Cast Lenses 


Director —-Chester J. Black, M.D. 
Saturday, January 13 


iNTRAOCULAR LENS PRESENTATIONS (Free Papers) 
Jorge N. Buxton, M.D., Presiding 





Symposium: THE CONTACT LENS CORRECTION OF ASTIGMATISM 
Joseph A. Baldone, M.D., Moderator 
Participants: James Tannehill, Whitney G. Sampson, M.D., Philippe Baronet, M.D., and 
Harold Stein, M.D. 





Symposium: ASTIGMATISM - SURGICAL CORRECTION 


Herbert E. Kaufman, M.D., Moderator 
The Practical pp" of Keratomileusis 
and EUIEIOD akia...... pe serate Mies Friedlander, M.D. 
New Approaches to the Management of Refractive Errors .......... Randall Olson, M.D. 
Other Participants to be Announced 





THE FUTURE WAS YESTERDAY 
Lawrence A. Winograd, M.D. 
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ELEVENTH CONRAD BERENS LECTURE 
Jorge N. Buxton, M.D. 
Post Surgical Visual Rehabilitation 





Symposium: PITFALLS IN LENS IMPLANTATION 
Harold A. Stein, M.D., Moderator 


Errors in Patient Selection c cic etic ieee een e RCRAEVRRRA RE ERRAN E EE Harold A. Stein, M.D. 
Pitfalls at the Time of Surgery ................sueseseee een Richard Kratz, M.D. 
Pitfalls in the Immediate Post-op Period ............. 000.00 cece eee eee Marvin Kwitko, M.D. 
Pitfalls in the Late Post-op Period. .......0. 0... ccc cece tte n Herve Byron, M.D. 
Guiding the Resident in Lens Implantation ....... 0.0.0.0... ce ec eee es Leeds Katzin, M.D. 


Question and Answer Period 


Symposium: SURGICAL KERATOMETRY 
Herbert E. Kaufman, M.D., Moderator 
Participants to be Announced 





Symposium: SURGICAL TECHNIQUES FOR VARIOUS IMPLANTS (Movies) 
Jack Hartstein, M.D., Moderator 


&l 


Technique with the Copeland Lens ..........0. 00. cece cee eee ences Ned Snyder, M.D. 
Technique with the Copeland Lens .......0. 0... 0c c sce eee ees William U. McReynolds, M.D. 
Medallion Lens in Association with intracapsular Cataract Extraction ... Manus C. Kraff, M.D. 
2-LOOD-BINKNOISt LOANS) cec ence ven oi Gk USA D ECC OG HE MEA at es Richard Kratz, M.D. 
4-Loop Binkhorst Lens ocriicriersosre r Cerar ni RI RE RON USC e d Henry Hirschman, M.D. 
Federov Sputnik Lens and the Platinum Clip Lens .......... oos. Marvin L. Kwitko, M.D. 
Primary Implants of the Choyce Lens ..................ssssn PEN Jerald L. Tennant, M.D. 
Secondary Implantation of the Azar Tripod ............ l.l. ees Robert Azar, M.M.D. 
Sheanna DONS erris papci i baute SP RE Rak ated des tt Steven P. Shearing, M.D. 
Suturing LTechalgu8s 3.00 Ge tseet osu Hien G ten OL UE IVA CER EUER C. William Simcoe, M.D. 


Panel Discussion 


Sunday, January 14 


Symposium: INSTRUMENTS FOR INTRAOCULAR LENS SURGERY 
Robert F. Azar, M.D., Moderator 
Participants; John Sheets, M.D. and Henry Hirschman, M.D. 


Symposium: COMPLICATIONS ASSOCIATED WITH VARIOUS 
INTRAOCULAR LENSES 
Richard P. Kratz, M.D., Moderator 
Other Participants to be Announced 





Symposium: INTRAOCULAR LENS REMOVAL 
Henry Hirschman, M.D., Moderator 
Other Participants to be Announced 
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Sunday, January 14 Continued 


Symposium: SECONDARY LENS IMPLANTATION 
Jerald L. Tennant, M.D., Moderator 
Other Participants to be Announced 


This Continuing Medical Education offering meets the criteria for 16 hours credit, Category | of the 
American Medical Association 


Contact Lens Courses will be held Friday afternoon. You may pre-register for the courses by mail. 


Free Papers on contact lenses and intraocular lenses accepted. Please send abstracts to: Oliver H. 
Dabezies, Jr., M.D., Executive Vice President, CLAO, 2620 Jena Street, New Orleans, Louisiana 
70115. 


CLAO Annual Business Meeting will be held on Friday, January 12, 1979. 
Wine Tasting Party (Friday, January 12) - Sponsored by Barnes-Hind Pharmaceuticals 
International Party (Saturday, January 13) - Sponsored by Burton, Parsons & Co. 





Oliver H. Dabezies, Jr., M.D. G. Peter Halberg, M.D., F.A.C.S. Jack Hartstein, M.D. 
Chairman, Mid- Winter Meeting Secretary of Meeting President, CLAO 
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BASIC COURSE-OPHTHALMIC ASSISTANTS 


Saturday, January 13 Harold A. Stein, M.D., Program Director 
2:00 p.m.-5:30 p.m. Bernard J. Slatt, M.D., Assistant Program Director 
Ms Penny Cook and Mrs. Maija Kaufman, Program Coordinators 
Terminology Care and Handling of Soft Lenses 
Anatomy of the Cornea Insertion and Removal Techniques 
Practical Corneal Physiology Selecting the Right Lens 
Clinical Selection and Evaluation Assessing the Fit 
of Patients Soft Lens Problems and Solutions 
Taking Patient Measurements Inventory vs. Per Case Method 
Evaluating Lens Parameters Office Practice Management 





A special room rate of $34.00 per day (single or double occupancy) has been arranged with the Sahara Hotel. For room 
reservations only, write the Sahara Hotel, Las Vegas, NV 89114. 


PRE-REGISTRATION — CLAO MID-WINTER NATIONAL MEETING 


{i Physician Member of CLAO ($200.00) 





Name 

CI Physician Non-Member ($250.00) 

LI Resident Physician in Ophthalmology 
AQUOS nc uL i. neni Ed MI ED E EE E ($150.00) 


C] Technician Employed by 
Ophthalmologist. Must be identified 
2 ec tuc S cx I e eed by letter from the employing 
ophthalmologist ($175.00) 


Immediately preceding the scientific session, an C All Other ($275.00) 

optional Practice Management Seminar will be con- 

ducted on Thursday, January 11, 1979. There is no Please make check payable to: 
registration fee for the Practice Management Seminar. CLAO Mid-Winter Seminar 
The registration fee for the Scientific Session is the total and forward to: 

fee for all sessions. Paul R. Honan, M.D. 
Registration for the Scientific Session will take place on Treasurer, CLAO 
Wednesday, January 10 from 6:00 p.m. to 8:30 p.m. P. O. Box 588 
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and Thursday, January 11 trom 8:00 a.m. to 5:30 p.m. Lebanon, Indiana 46052 | 





TRANS PARS PLANA 


PHOTOCOAGULATION 
5 


“The Charles 
Endophotocoagulator’* 


e TRANS PARS PLANA PHOTOCOAGULATION 
e FOCAL TREATMENT OF RETINAL TEARS 
e FOCAL TREATMENT OF SURVACE NEO-VACULARIZATION 


The Charles Endophotocoagulator is a special The Clinitex LOGs with the Charles Endophoto- 
delivery system attached to the Clinitex LOG-2 coagulator probe are portable, require no special 
or LOG-3 for trans pars plana photocoagulation. electrical facilities or water cooling systems. 


The, 0.89 mm (20 guage) autoclavable, foot- Hospital costs are reduced as this multiple sys- 
switch activated probe is compatible with tem may be used as a conventional photocoag- 
incisions for vitrectomy instruments (Clinitex ulator as well as an endophotocoagulator. 
VISC-X and others). 





CLINITEX division of Varian Reference: 
183 Newbury St. Steve Charles, M.D. 
Danvers, MA 01923 Memphis, Tennessee 


Name Title 
Hospital or Clinic 
Address ———— D 
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The Stereo Systen 
from Kow 


KOWA’S HAND-HELD FUNDUS CAME! 
WITH STEREO LENS ATTACHMENT | 
SLIDE VIEWER. 


e Clip-on stereo lens ca 
used with either Kowa 
or RC-3 single lens ri 
fundus cameras. 


e Single slide for best sey 
tion and optimum 3D vie 


e Stereo viewer provides 
cellent 3D image of optic 
cupping. 


e2x magnification car 

viewed directly through 

. no special extens 
necessary. 


e Patient numbering de 
superimposes informatio 
rectly on film. 


e Available Polaroid andm 
drive backs are easily 
quickly interchanged. 


e Hand-held flexibility idee 
post-op or pediatric use. 


e Kowa joystick also avail: 





Stereo components developed by K. E. Schirmer, MD, FRCS; Montreal. 





Kowa Kowa Company. Ltd. TOKYO, JAPAN KOWA AMERICAN CORP., New York, N.Y. 1C 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19( 
C € € Philadelphia * New York * Boston * Los Angeles * Chicago * Houston « Atlanta « Clevel: 
Call toll free: 800-523-5620 (in PA call 215-353-4350) « All products serviced in Broomall 
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THE NEW CLINICAL 
ENDOTHELIAL 
PHOTOMICROSCOPE 


from Bio-Optics...leaders in the field of 
non-invasive diagnostic instrumentation. 
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Endothelium of a human cornea photographed in vivo through our new, high-numerical-aperture 
objective lens—especially designed by Bio-Optics for use in corneal specular microscopy. 


e Our new LSM-2000 PHOTOMICROSCOPE, an instrument for viewing and photographing in 

vivo the corneal endothelium, has the extraordinary capability of capturing up to 300 endothelial 
cells per exposure...a significant breakthrough in specular 
photomicroscopy! And the slit width is adjustable for either wide 
field photography or very high resolution reduced field pictures. 
Variable magnification from 50x up to 200x. 


e Contains a digital pachometer for electronic collection and display of 
data on corneal thickness. Additional measurement capabilities are 
provided by the Cell Sizing Grid and the Digital Cell Counter. A 

Recordata attachment on the camera labels each photograph 

alphanumerically for reference purposes. 


e The LSM-2000 photomicroscope is useful in tracking 
endothelial changes due to disease processes, ocular 
surgery, trauma, normal aging, or the response to 
treatment. Details of cell morphology, valuable for 
patient diagnosis and laboratory research, are revealed 
that are not obtainable with the slit lamp biomicroscope 
or other ophthalmic instruments. 


e The instrument is safe and comfortable for the patient, and easy for 
the doctor to use. Reliability backed up by a full year warranty. 

e Takes 20 endothelial photographs in only five minutes. Solid state, 
adjustable flash power supply recharges in just 1/2 seconds between 
pictures; under counter mounting frees up table top space. 


> @ Olympus OM-1 camera back comes with a motor drive and 





footswitch for automatic film advance. 


e An adjustable-height table, custom designed 
to hold the photomicroscope unit and its 
power supply, is available, along with a series 
of other accessories. . .all from Bio-Optics. 


P.O. Box 188 
Lexington, MA 02173 


BIO 
For more information, contact: © PTI C fos 5 E N C ts (617) 861-7755 








One or two daily instillations— 
offer uninterrupted 24-hour control 


of IOP in: 


O chronic simple glaucoma 
0 glaucoma secondary to aphakia 


Minimize intraocular pressure 
peaks—whether they occur during 
fhe dayor duringcriticalearly 
Wormng hours. 


-PHOSPHOLINE IODIDE is 


backed by two decades of clinical 
success as alonger-acting—not more 
poteuf-iti. 





und the dock 


In four available concentrations- 
fo satisfy individual patient 
requirements. 


pO Therapy with PHOSPHOLINE 
IODIDE should employ the lowest effec- 
tive concentration. Therefore, the logical 
choice for initiation of therapy is the 
0.03% strength — which probably has no 
greater potential for side effects than 
pilocarpine. 

o Starting with this lowest concen- 
tration permits smooth transition to 
strengths of 0.06%, 0.125%, or 0.25% 
when required. 


Note: After reconstitution, PHOSPHOLINE 
IODIDE remains stable for about one month at 
room temperature, or 12 months if refrigerated. 


hospholine lodide 


(echothiophate iodide 





for ophthalmic solution) 


See next page for prescribing information. 












Phospholine lo 


(echothiophate 


in the management ord 
simple glauconti 
glaucoma sed 
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ckage circular) 


ITHALMIC SOLUTION) 
"acting cholinesterase inhib- 











PHOSPHOLINE IODIDE is along 
itor for topical use. ea m 
Indications: Glaucoma — Chronic open-angle glaucoma. — : 
Subacute or chronic angle-closure glaucoma after indectomy or 
where surgery is refused or contraindicated. Certain non-uveitic 
secondary types of glaucoma, especially glaucoma following — 
cataract surgery. px : 
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Accommodative esotropia — Concomitant esotropias with a - Adverse Reactions: 1 iu ? relationship, if any, of reti 
significant accommodative component. s » detachment to the administration of PHOSPHOLINE IODIDE - 
Contraindications: 1. Active uveal inflammation. | has not been established, retinal detachment has been report: 

2. Most cases of angle-closure glaucoma, due to the possibility in a few cases during the use of PHOSPHOLINE IODIDE in ad 
of increasing angle block. patients without a previous history ot this disorder. Sa 

3. Hypersensitivity to the active or inactive ingredients. — 2. Stinging, burning. lacrimation, lid muscle twitching, ; 
Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase conjunctival and ciliary redness, browache, induced myopia wi 
medications during pregnancy has not been established, nor visual blurring may occur. — r a. 
has the absence of adverse effects on the fetus or on the respira- 3. Activation of latent iritis or uveitis may occur. _ E 
tion of the neonate. 4 Iris cysts may form. and if treatment is continued, may 

2 Succinyicholine should be administered only with great enlarge and obscure vision. This occurrence is more frequent i 
caution, if at all, prior to or during general anesthesia to patients children. The cysts usually shrink upon discontinuance of the - 
receiving anticholinesterase medication because of possible medication, reduction in strength of the drops or frequency of 
respiratory or Cardiovascular collapse. instillation. Rarely, they may rupture or break free into the 

3. Caution should be observed in treating glaucoma with aqueous. Regular examinations are advisable when the drug is 
PHOSPHOLINE IODIDE in patients who are at the same time being prescribed for the treatment of accommodative esotropi 
undergoing treatment with systemic anticholinesterase medica- 5. Prolonged use may cause conjunctival thickening, obstru 
tions for myasthenia gravis, because of possible adverse additive tion of nasolacrimal canals. — oe enero 
effects Nagy ices 6. Lens opacities occurring in patients under treatment for. 
Precautions: 1. Gonioscopy is recommended prior to initiation glaucoma with PHOSPHOLINE IODIDE have been reported ~ 
of therapy. : P and similar changes have been produced experimentally in 

2. Where there is a quiescent uveitis or a history of this condi- normal monkeys. Routine examinations should accompany 
tion, anticholinesterase therapy should be avoided or used clinical use ofthe drug. — l 
cautiously because of the intense and persistent miosis and 7. Paradoxical increase in intraocular pressure may follow 
ciliary muscle contraction that may occur. anticholinesterase instillation. This may be alleviated by prescril 

3. While systemic effects are infrequent, proper use of the drug ing asympathomimetic mydriatic such as phenylephrine 
requires digital compression of the nasolacrimal ducts for a Overdosage: Antidotes are atropine, 2 mg parenterally; 
minute or two following instillation to minimize drainage into the PROTOPAM* CHLORIDE (pralidoxime chloride), 25 mg per 
nasal chamber with its extensive absorption area. The hands intravenously, artificial respiration should be given if necessary. 
should be washed immediately following instillation. How Supplied: Four potencies are available. 1.5 mg package 

4. Temporary discontinuance of medication is necessary if for dispensing 0.03% solution; 3.0 mg package for 0.06% 
salivation, urinary incontinence, diarrhea, profuse sweating, solution; 6.25 mg package for 0.125% solution; 12.5 mg 
muscle weakness, respiratory difficulties, or cardiac irregularities package for 0.25% solution. Also contains potassium acetate 
occur. . | (sodium hydroxide or acetic acid may have been incorporated 

5. Patients receiving PHOSPHOLINE IODIDE who are ex- adjust pH during manutacturing), chlorobutanol (chloral deriv: 


posed to carbamate or organophosphate type insecticides and tive), mannitol, boric acid and exsiccated sodium phosphate. 
pesticides (professional gardeners, farmers, workers in plants ut 

manufacturing or formulating such products, etc.) should be 
warned of the additive systemic effects possible from absorption 
of the pesticide through the respiratory tract or skin. During 
periods of exposure to such pesticides, the wearing of respiratory 
masks, and frequent washing and clothing changes may be 
advisable. 


The Ophthalmos Division 
AYERST LABORATORIES : 
New York. N. Y. 10017 772 
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DIAGNOSE ANOMALIES OF 
EXTRINSIC OCULAR MUSCLES 


THE ALLIED 


: STRABISMOMETER 


WITH LANCASTER TYPE PROJECTORS 
A New Easy-to-Use Instrument 


e Quick and accurate measurement of subjective angle of squint. 
e EFFECTIVE WITH CHILDREN AS YOUNG AS 3 YEARS OF AGE. 


e Reveals partial paralysis of ocular muscles, high phorias, and 
cyclo deviations. 


Diagnostic 
evaluations 
are made on 

a special 
tangent screen 
calibrated in 
prism diopters 


A 4 
"M Complete kit consists of: 2 hand projectors — trans- 

\ former— red and green spectacles and instruction 
Pes manual — compensated tangent screen with pad of 


recording charts. 
Complete refund guaranteed if not satisfied 7 days 


after receipt. $1 75.00 


Free demonstration without 
obligation in Chicago area. 


ALLIED OPHTHALMIC EQUIPMENT CORP. 


P.O. Box 71 * Morton Grove, Ill. 60053 


Anterior and Posterior 
Segment Vitrectomy Course 
Sponsored by 
The Post Graduate Institute of 
The New York Eye and Ear Infirmary 


NOVEMBER 2-3, 1978 


FACULTY 
Jorge N. Buxton, M.D. 
Gerald B. Kara, M.D. 
James C. Newton, M.D. 
Morton L. Rosenthal, M.D. 
Felipe |. Tolentino, M.D. 


Slides, Films, Video-Tapes 
and 
Supervised Practice Surgery 
This CME Course qualifies for 16 credits in Category 1 
for the Physicians’ Recognition Award of the American 
Medical Association. 
Registration fee: $300.00 (Luncheons included) 
For registration and further information, please write: 
Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 


Announcing 
FIFTH INTERNATIONAL CONGRESS 


FOUNDATIONS OF 
RETINAL DISEASE AND THERAPY 


October 4, 5, 6, 1979 


Sponsored by 
The Department of Ophthalmology 
University of lowa College of Medicine 
lowa City, lowa 


A Congress of distinguished research scientists and clinicians 
e To present current knowledge in anatomy, physiology and pathology of the retina and the 


vitreous 


e As it applies to the diagnosis and therapy of choroidal, retinal and vitreal disease 
WATCH FOR FUTURE ANNOUNCEMENTS! 








AOSOFT Contact Lenses are available locally throughout 
the U.S. A nationwide network of distributors can 
provide 24-hour delivery of AOSOFT® (tetrafilcon A) 
Hydrophilic Contact Lenses. In some cases, you can get 
"same day” service. 

For the names of the AOSOFT distributors in your 
area just call 800-225-7465, toll free. In Massachusetts, 


call 800-922-8167. 






® 





(tetrafilcon A) 


HYDROPHILIC CONTACT LENSES 
® 


American Optical Corp. 
SOFT CONTACT LENS DIV. 


Southbridge. MA 01550 


offer maximum patient 
comfort and "working 


Adjustable forehead 
rest and chin support 


distance control. 










Quick-change 
adaptability for 
mounting acces- 
sory tonometer, 
observer tube, 
35 mm camera, 


video camera, 
etc 














Sharp, color-corrected 
slit projection with flip- 
down light diffuser. 


Conveniently-located 

slit beam controls for 
ease of use. Electrically-operated 

slitlamp height 


adjustment. 


Unique slit projector 
design provides brilliant 
400,000 lux slit beam 
with 15 watt bulb. Even 
greater illumination 
possible (up to 50% 
increase) with 20 watt 
halogen bulb. 


Fine-pitch cross slide 
for one-hand joy stick 
control. 
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is ë : 
Q Tit Y um li hf The Rodenstock RO 2000EH Slit Lamp 
—distributed exclusively by the Profes- 


sional Products Division of Coburn 


out ut Or Optical Industries, Inc. —features a 
newly-designed slit projector in which 


the lighting system is combined with 


QXC | nt the multilens projection objective into a 
single optical unit. This arrangement 


gives maximum light output and dra- 


shar ness matically increases sharpness and con- 
trast. The RO 2000EH adapts quickly 


and easily to hospital and office 


and contrast requirements and is available with a 
wide assortment of accessories. 


Rodenstock RO 20OOEH Slit Lamp 


Write or call for demonstration and 
information: (BOO) 446-4831. 
In Virginia, call collect (804) 526-1027. 


Coburn — your source for 
all Rodenstock instruments 


Coburn is now distributor for all 
Rodenstock Ophthalmic Instru- 


Coburn Optical Industries, Inc. 


ments as well as for Rayner 
Intraocular Lenses. Service is 
available on all Rodenstock 
Instruments 


COSUAM 


Professional Products Division 
Superior quality and performance 
competitively priced 








Professional Products Division 

P.O. Box 351 

Petersburg, Virginia 23803 

Gentlemen: 

Please arrange a demonstration of the 
Rodenstock Slit Lamp 

Name 

Address 

|| ee | 


Telephone # ( ) 
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THE PULER 


Though it stands only 7.5 centi- 


meters, Pred Forte® (prednisolon 


acetate 1.0%) measures tall among 


ocular steroids. 


In studies comparing Pred Forte 


with dexamethasone phosphate 
dexamethasone alcohol and pred 


nisolone phosphate, Pred Forte 
emerged the undisputed ruler in 
terms of anti-inflammatory activity 


In these studies by Leibowitz, 
et al. (using rabbit corneas with 
the epithelium intact) Pred Forte 
exhibited 25% more anti-inflam- 
matory activity than the closest 
steroid, dexamethasone alcohol? 

Pred Forte achieved more than 
twice the corneal concentrations of 
the other steroids tested in the 
inflamed rabbit eyes with epithe- 
lium intact. And further, Pred Forte 
achieved significant concentra- 
tions in the aqueous humor? 

Pred Forte performs both in 
the lab and, more important, 
on the real firing line: in your 
patient s eyes. 

Pred Forte, the ocular steroid 
with the clinical record. Perhaps 
that's why ophthalmologists 
believe in Pred Forte and pre- 
scribe it most. 

When you see severe ocular 
inflammation, remember the 
"ruler": Pred Forte. 































Pred Forte* (prednisolone acetate) 1% Sterile Ophthalmic 
Suspension. INDICATIONS For steroid responsive inflam- 
mation of the palpebral and bulbar conjunctiva, cornea and 
anterior segment of the globe. CONTRAINDICATIONS 
Acute untreated purulent ocular infections, acute superficial 
herpes simplex (dendritic keratitis), vaccinia, varicella and 
most other viral diseases of the cornea and conjunctiva, ocular 
tuberculosis, and fungal diseases of the eye, and sensitivity to 
any components of the formulation. WARNINGS 1. In those 
diseases causing thinning of the cornea, perforation has been 


e 


, 


e reported with the use of topical steroids. 2. Since PRED 
FORTE?" contains no antimicrobial, if infection is present 

E appropriate measures must be taken to counteract the orga- 
nisms involved. 3. Acute purulent infections of the eye 


may be masked or enhanced by the use of topical steroids. 
4. Use of steroid medication in the presence of stromal herpes 
simplex requires caution and should be followed by frequent 
mandatory slit-lamp microscopy. 5. As fungal infections of 
the cornea have been reported coincidentally with long-term 
local steroid applications, fungal invasion may be suspected 
in any persistent corneal ulceration where a steroid has been 
used, or is in use. 6. Use of topical corticosteroids may cause 
increased intraocular pressure in certain individuals. This 
may result in damage to the optic nerve with defects in the 
visual fields. It is advisable that the intraocular pressure 
be checked frequently. 7. Use in Pregnancy — Safety of 
intensive or protracted use of topical steroids during 
pregnancy has not been substantiated. PRECAUTIONS 
Posterior subcapsular cataract formation has been reported 
after heavy or protracted use of topical ophthalmic cor- 
ticosteroids. Patients with histories of herpes simplex 
keratitis should be treated with caution. ADVERSE 
REACTIONS Increased intraocular pressure, with optic 
nerve damage, defects in the visual fields. Also posterior 
subcapsular cataract formation, secondary ocular infec- 
tions from fungi or viruses liberated from ocular tissues, 
and perforation of the globe when used in conditions 
where there is thinning of the comea or sclera. Systemic 
side effects may occur with extensive use of steroids. 
DOSAGE AND ADMINISTRATION 1 to 2 
drops instilled into the conjunctival sac two to four 
times daily. During the initial 24 to 48 hours the dosage 
may be safely increased to 2 drops every hour. Care 
should be taken not to discontinue therapy prematurely. 
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REFERENCE NOTES: 1. Leibowitz, H. M. and Kup- 

ferman, A. Bioavailability and therapeutic effective- 
ness of topically administered corticosteroids. Trans 
Am Acad Ophthalmol Otolaryngol 79 (1): op 78-op 
88, 1975. 2. Ibid. 3. Ibid 


AJIÉRGAN Irvine, California 


Pred Forte 


(prednisolone acetate) 1% 


the steroid others are 
measured against. 
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NEOVASCULOGENIC ABILITY OF PROSTAGLANDINS, GROWTH 
FACTORS, AND SYNTHETIC CHEMOATTRACTANTS 


DAVID BENEZRA, M.D. 
Bethesda, Maryland 


The mechanism of blood vessel prolif- 
eration during the normal embryogenesis 
and in diseases of the eye has attracted 
many ophthalmologic researchers.1~* But, 
since Michaelson’s?® original articles re- 
garding the presence of a neovascular 
factor (x-factor), little progress has been 
made in the characterization or isolation 
of the mechanism. In retrolental fibropla- 
sia the direct influence of oxygen on the 
retinal vessels has been demonstrated.78 
However, the oxygen theory fails to ex- 
plain all the clinical and experimental 
phenomena observed during the neovas- 
cular process. The isolation of an angio- 
genic substance from growing tumor 
cells, a tumor angiogenic factor? and the 
demonstration of a neovascular attracting 
factor produced by activated blood leu- 
kocytes!i9!! renewed the interest in 
Michaelson's x-factor. 

In previous reports, D)! suggested 
that neovasculogenesis might be a basic 
phenomenon activated by various stimuli 
such as oxygen in retrolental fibroplasia, 
metabolic changes in diabetes, products 
of inflammatory reactions, a tumor angio- 
genic factor in growing solid tumors, a 
neovascular attracting factor in immuno- 
logical reactions. More recently, I have 


From the Clinical Branch, National Eye Institute, 
National Institutes of Health, Bethesda, Maryland. 

Reprint requests to David BenEzra, M.D., Depart- 
ment of Ophthalmology, Hadassah Hebrew Univer- 
sity Hospital and Medical School, Hadassah Ein 
Karem, Jerusalem, Israel. 


observed the neovasculogenic ability of 
prostaglandins of the E series and sug- 
gested that these might be the active com- 
pounds in tumor angiogenic and neovas- 
cular attracting factors. I describe herein 
the role of various groups of prostaglan- 
dins in neovasculogenesis and the possi- 
ble involvement of growth factors and 
synthetic chemoattractants in the induc- 
tion of new vessel growth. 


MATERIAL AND METHODS 


The neovascular attracting ability was 
evaluated by incorporating the tested ma- 
terial into ethylene-vinyl-acetate copoly- 
mer (40% vinyl-acetate by weight), Elvax 
40. Under aseptic conditions, 50 or 100 pl 
of a 10% casting solution of Elvax 40 in 
methylene chloride was mixed with the 
dry substance to be tested. The methylene 
was allowed to evaporate from the mix- 
ture under a laminar flow hood. The re- 
sulting film of polymer was cut into 
]-mm? pieces, which were used as im- 
plants. Approximately 20 implants were 
obtained from each preparation. Each im- 
plant sequestered a 1.0- to 20+.g sub- 
stance to be tested according to the initial 
amount used for the preparation of the 
implants. 

Under the operating microscope, an in- 
cision of half the depth of the corneal 
thickness and 4 mm wide was made at the 
center of the cornea. Radial midstromal 
tunnels toward the corneoscleral limbus 
were formed with a thin cyclodialysis 
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spatula in two opposite directions. Two 
implants were then inserted into the tun- 
nels and positioned 2 mm from the cor- 
neoscleral limbus at the 12 and 6 o’clock 
meridians. In the preliminary set of ex- 
periments, an empty implant of Elvax 40 
was inserted as a control in front of each 
implant, sequestering the tested material 
in an unmasked manner. During the sec- 
ond phase of the experiment, the two 
implants in each eye were chosen at ran- 
dom from coded preparations. The vessel 
growth ‘and proliferation was assessed 
under the operating microscope every 24 
hours for the first two days and every two 
days thereafter. On the sixth day, the 
length of the leading vessel from cor- 
neoscleral limbus to implant and the ex- 
tent of the active neovascular base at the 
corneoscleral limbus were recorded and 
the eyes were removed for histology. Im- 
plants sequestered 20 wg of the less reac- 
tive prostaglandins per implant and 1 or 5 
ug of the more reactive prostoglandins 
per implant. i 

. Four peptides extensively studied for 
their chemotactic activity in vitro!?13 
were sequestered in corneal implants 
(20 wg per implant) and tested for their 
in vivo chemoattracting and neovas- 
culogenic ability. Two formylated pep- 
tides, formyl-methyony]-phenylalanine 
andformyl-methyonyl-leucirie-phenylala- 
nine, as well as two nonformylated pep- 
tides, methyonyl-leucine and methyonyl 
phenylalanine, were tested in vitro. Two 
nanograms of fibroblast growth factor or 
epidermal growth factor per microculture 
was: used to test their ability to stimulate 
the DNA synthesis in human and rabbit 
corneal keratocyte cultures. Corneal im- 
plants were prepared with 1 or 10 pg of 
fibroblast or epidermal growth factor. 
One unit of nerve growth factor per 
microculture was added for the in vitro 
stimulatory effect on DNA synthesis. Ten 
units were sequestered into Elvax 40 for 
testing in vivo. neovasculogenic effect. 
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Human corneas were obtained at au- 
topsy within 24 to 48 hours after death. 
Rabbit corneas were used within an hour 
after enucleation. The corneas were dis- 
sected, and pure keratocyte cultures*were 
initiated from small stromal explants in 
short-term macrocultures. The metabolic 
activity of ‘the outgrowing keratocytes 
was assayed as previously described!415 
by using the microculture technique de- 
veloped in our laboratory. 


RESULTS 


The prostaglandins stimulate neovas- 
culogenic activity (Table 1). Prostaglan- 
din E, is especially neovasculogenic. All 
3] implants sequestering 1 ug of PGE, 
induced a marked proliferation -of cor- 
neoscleral limba] vessels. In this system, 
PGE, is a weaker neovascular stimulant 
than PGE,. Whereas 27 of 28 implants of 
PGE, showed a neovascular attracting 
ability soon after implantation, only 20 of 
28 implants sequestering 5 ug of PGE, 
per implant sustained their neovascular 
attracting ability on the sixth day. Prosta- 
glandin F,a demonstrated a positive neo- 
vascular response in one of 20 implants. 
Three of 12 implants with 20 pg of 
PGF;a per implant attracted new vessels. 
Prostaglandins A, and Deg in ten and 18 
implants, respectively, showed no activi- 
ty similar to the 84 control implants of 
Elvax 40. The characteristic histologic 
appearance of the corneas six days after 
implantation is illustrated (Fig. 1). Corne- 
as with implants sequestering lug of 
PGE, demonstrated marked neovascular- 
ization (A) and an infiltration of polymor- 
phonuclear and mononuclear cells. In 
contrast, corneas with empty implants of 
Elvax 40 did not show any activity (B). 

' Whereas the fibroblast growth factor 
and the epidermal growth factor were 
potent in stimulating DNA synthesis and 
proliferation of human and rabbit kero- 
cytes in vitro, they were nonvasculogenic 
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TABLE 1 
NEOVASCULAR MEDIATING ACTIVITY OF PROSTAGLANDINS 
. Implants Neovascularization 
Compound 
Tested wg Per Implant Total Active Length* Baset Surface} 
PGE, 1.0 3l 31 1.9 + 0.2 7.4 + 0.9 13.8 + 2.6 
PGE, 5.0 28 20 0.7 + 0.6 3.45925 3.8 + 3.7 
PGD, 20.0 18 0 0.0 0.0 0.0 
PGA, 20.0 10 0 0.0 0.0 0.0 
PGFya 20.0 20 1 0.1] + 0.3 0.3 x 1.3 0.3 + 1.3 
PGFoa 20.0 12 3 0.3 + 0.6 2.0 + 3.6 9.7+ 49 
Elvax 40 — 84 0 0.0 0.0 0.0 


*Mean length + standard deviation (mm) of the leading vessel from corneoscleral limbus to implant. 
]Mean active base of neovascularization. Represents half the extent of the corneoscleral limbal circumfer- 


ence demonstrating corneal invasion. 


{Mean corneal surface of neovascularization (mm?) induced by an implant. Calculated as an approximate 


triangular shaped tuft of neovascularization. 


in vivo in concentrations of 1 ug per 
implant (Table 2). Higher concentrations 
of growth factor induced a slight corneal 
edema and a small, but significant vessel 
proliferation from the corneoscleral lim- 
bus toward the implant. The histology of 
an active implant sequestering 10 wg of 
epidermal growth.factor is demonstrated 
(Fig. 1, C). There was a moderate growth 
of new vessels and a relatively little infil- 
tration of mononuclear cells. Noteworthy 
in this section also are the larger and more 
columnar basal epithelial cells. The epi- 
thelium is hyperplastic and thickest 
nearer the implant. The nerve growth 
factor showed only a mild stimulatory 
effect on the DNA synthesis of keratocyte 
cultures in vitro and had no neovasculo- 
genic ability (Table 2). 

The marked difference between the in 
vitro chemoattracting activity of formyl- 
ated synthetic peptides and their activity 
in the cornea in vivo is illustrated (Ta- 
ble 3). The peptide formyl-methionyl- 
leucine-phenylalanine, which is a potent 
in vitro chemoattractant, seldom induced 
mild infiltration of leucocytes in vivo 
(Fig. l, D). However, none of the im- 
plants sequestering the formylated pep- 


tides demonstrated any neovascular activ- 
ity. 


DISCUSSION 


Based on previous experimental and 
clinical observations and the findings that 
activated leukocytes release a neovascular 
attracting factor, I suggested a basic 
scheme for the regulation of ocular blood 
vessel proliferation in normal conditions 
and in disease.19:1! T postulated that com- 
mon metabolites, termed “neovascular 
mediating substance(s)" are released 
after various stimuli. These substances 
mediate and probably also regulate the 
neovascular activity (Fig. 2). In an at- 
tempt. tó identify the neovascular me- 
diating substances, cyclic nucleotides, 
prostaglandins, chemoattractants, and 
growth factors were assayed for their neo- 
vasculogenic ability. In previous studies, 
cyclic adenosine monophosphate and 
cyclic guanine monophosphate did not 
stimulate neovascularization (unpub- 
lished data). The data in this study strong- 
ly support the possibility that the role of 
neovascular mediating substance is ful- 
filled by prostaglandins of the E series. 
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Fig. 1 (Ben Ezra). Cornea six days after insertion of the various implants. A, Implant sequestering 1 ug of 
PGE,. The infiltrating new blood vessels reach the implant. Polymorphonuclear and mononuclear cells can 
also be observed. B, Empty implant of Elvax 40 (control). There is a slight corneal edema but no vessel or 
leukocyte invasion. C, A positive implant sequesters 10 pg of epidermal growth factor. Small vessels and a 
few monocytes are visible. Note the columnar configuration of basal cells and the relative hyperplasia of the 
epithelium. D, An implant sequestering 20 pg of formyl-methyonyl-leucine-phenylalanine shows an 
infiltration of leukocytes (mainly polymorphonuclear), but no neovascularization of the cornea. In B and C 
the Descemet's membrane is artifactually detached. Ep designates epithelium; V new vessel; Mn, 
mononuclear cells; Pmn, polymorphonuclear cells; K, keratocytes; En, endothelium; and Ir, iris (hematoxy- 
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TABLE 2 


IN VIVO AND IN VITRO EFFECTS OF FIBROBLAST EPIDERMAL 
AND NERVE GROWTH FACTORS 


Groyth In vitro Corneal Cellular Neovascularization 
Factor Culture CPM* + S.D. Implants} Proliferationt Length Base Surface 
Fibroblast Control 4302+214 1.0 ug (12/0) + 0.0 0.0 0.0 
l +2 ng 10,243+679 10.0 pg ( 8/6) + 05405 16-12 1341.5 
Epidermal ^ Control 3,934+272 1.0 wg (10/0) + 0.0 0.0 0.0 
+2 ng 8,829+483 10.0 ug ( 7/6) ++ 09x06 21412 252+22 
Nerve Control 4.378+264 1.0 unit(10/0) 0 0.0 0.0 0.0 
+1.0 unit 5,121+479 10.0 unit( 6/0) 0 0.0 0.0 0.0 


*CPM designates counts per minute. 


{Numbers in parentheses indicate total number of implants per number demonstrating neovascularization. 
{Histologic observation corresponding to a mild keratocyte or epithelium proliferation, +; moderate to marked 
keratocyte or epithelial proliferation accompanied by vessel proliferation, ++; in vivo proliferation seldomly observed in 


histology sections, +. 


PGE, is the most active compound. PGE» 
stimulates a weaker vessel proliferation. 
Prostaglandins of the F series are much 
less active than the PGE, whereas PGA, 
and PGD, did not demonstrate any vascu- 
logenic activity. 

Prostaglandins are generated during 
the platelet aggregation reaction.1® Plate- 
lets from patients with diabetes synthe- 
size (and release) more prostaglandins 
than platelets from nondiabetics in the 
platelet aggregation  reaction.!7 Also, 
PGEe2 in hypoxia might influence the 


sickling of erythrocytes.!® Growing tumor 
cells as well as activated leukocytes and 
macrophages synthesize and release pro- 
staglandins.!??! From these findings and 
the data presented in this paper regarding 
the strong neovasculogenic ability of 
PGE, ocular neovascularization may well 
be activated through these messengers. 
The vascular proliferation as observed in 
retrolental fibroplasia, diabetic retinopa- 
thy, sickle cell retinopathy, central retinal 
vein occusion, and chronic inflammatory 
or immune reactions can be rationalized 


TABLE 3 


COMPARISON BETWEEN IN VITRO CHEMOTAXIS AND IN VIVO 
ACTIVITY OF FORMYLATED SYNTHETIC PEPTIDES 


In vitro activity—20 pg per implant 


Chemotaxis Cellular 
Peptide* EDsot No. of Implants Infiltration Neovascular 
Meth-Phe NA} 19 CS 0 
F-Meth-Phe 10793M 15 (7) 0 
Meth-Leu NA 16 (7) 0 
F-Meth-Leu-Phe 1079M 23 (+)]| 0 
Elvax-40 NDI 39. (~) 0 


*Meth-Phe designates methyonyl phenylalanine; F-Meth-Phe, formylmethyonyl-phynylalanine; Meth- 
Leu, methyonyl-leucine; and F-Meth-Leu-Phe, formyl-methyonyl-leucine-phenylalanine. 
+E Dso designates effective dose inducing 50% of maximal chemotactic activity. 


{NA designates not active. 
$ (^) designates no cellular infiltration. 


| (+) designates few basophils and polymorphonuclear cells were observed near some of the implants 
sequestering formyl-methyonyl-leucine-phenylalanine. 


ND designates not done. 
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Fig. 2 (Ben Ezra). Diagrammatic representation of the possible reactions taking place during the various 
processes that may lead to the triggering of neovascularization. 


on the basis of a local effect of prosta- 
glandins. The undetermined Michaelson's 
x-factor of neovascularization, the tumor 
angiogenesis factor, and the neovascular 
attracting factor may be expressed by (or 
through) the release of identical com- 
pounds. Prostaglandins that fulfill the 
role of intercellular messengers and regu- 
lators of the immune response!??! may 
also play a central role in the regulation of 
neovasculogenesis (Fig. 2). 

Fibroblast growth factor and epidermal 
growth factor activate the keratocyte DNA 
synthesis in vitro and variably induce the 
proliferation of keratocytes and epithelial 
cells in vivo at a concentration of 1 pg per 
implant. None of these, however, showed 
any neovasculogenic activity. In most 
cases, implants sequestering 10 gg of 
growth factor showed a small, but signifi- 
cant neovasculogenesis (Table 2). All im- 


plants sequestering formylated synthetic 
peptides were nonvasculogenic. 

In this experimental design, whereas 
PGE, and, to some extent, PGE. fulfill 
the role of neovascular mediating sub- 
stances, the role of other prostaglandins 
in regulating this activity is being stud- 
ied. From the results of ongoing experi- 
ments, indomethacin does not seem to 
abolish the primary effect of prostagland- 
in E, on the triggering of blood vessel 
proliferation, but it does limit the perpet- 
uation of the process and its extent (un- 
published data). 

The involvement of factors other than 
the stable prostaglandins in ocular neo- 
vascularization cannot be totally exclud- 
ed. However, the important role of PGE 
in the initiation and perpetuation of this 
phenomenon appears most probable. The 
processes leading to corneal neovascular- 
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ization may differ from those leading to 
retinal or uveal neovascularization. How- 
ever, as far as we know, the proliferation 
of new blood vessels in all ocular tissues 
is governed by the same basic mecha- 
nism. If this assumption is accurate, the 
use of inhibitors of prostaglandin synthe- 
sis may be an adequate approach for the 
prevention or the limitation of all neovas- 
cular phenomena. 


SUMMARY 


Prostaglandins E,, E D,, A,, F,a, and 
Fa as well as synthetic chemoattractants 
and growth factors were tested for their 
ability to induce the proliferation of new 
blood vessels in the rabbit cornea. PGE, 
showed the strongest neovasculogenic ac- 
tivity attracting new blood vessels in all 
of the cases. PGEs was a weaker attractant 
than PGE,. PGF;a induced a less consis- 
tent reaction. All implants sequestering 
PGD» or PGA, were negative. 

Implants sequestering I wg of fibroblast 
growth factor or epidermal growth factor 
variably stimulated the proliferation of 
keratocytes and epithelial cells in vivo. 
However, none of these demonstrated any 
vasculogenic activity. A small, but signif- 
icant neovascularization was observed 
only in implants sequestering 10 pg of 
growth factor per implant. Although ac- 
tive in vitro, nerve growth factor and 
formylated synthetic peptides were not 
stimulatory in vivo. 
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SUBRETINAL NEOVASCULARIZATION FOLLOWING 
RUBELLA RETINOPATHY 


KAY E. FRANK, M.D., AND EDWARD W. PURNELL, M.D. 
Cleveland, Ohio e 


Rubella retinopathy is a commonly re- 
cognized complication of congenital ru- 
bella. Retinal pigmentation in a child 
with intrauterine rubella infection was 
first noted by Mitchell. Subsequent re- 
ports confirmed this frequent sequela as 
an indication of intrauterine infection.?-8 
The usual appearance is retinal pigment 
clumping of the entire retina, although 
it is most marked in the macula,3-6-9-10 
In some cases, only the macula! or 
only one eye9? may be involved. Rarely, a 
sector distribution occurs.!*!? Although 
progressive changes in the fundus have 
been noted in children up to 17 months of 
age,19-14 rubella retinopathy is considered 
a benign disorder which presents no 
threat to vision.28"1! Subretinal neovasc- 
ularization is not known to be a complica- 
tion of this disorder. 

We report herein two cases of subreti- 
nal neovascularization with a significant 
decrease in central vision in two older 
patients with rubella retinopathy. 


CASE REPORTS 


Case 1—A 17-year-old girl was seen because of 
metamorphopsia and decreasing vision in the right 
eye over a period of two weeks. Her mother had had 
a febrile illness with rash during the first trimester of 
pregnancy and serologic testing had confirmed the 
clinical diagnosis of rubella. At birth, no abnormali- 
ty had been noted. Two years before the child's visit, 
visual acuity had been 6/6 (20/20) in both eyes. 
Initial visual acuity was R.E.: 6/12 (20/40); L.E.: 6/6 
(20/20). Amsler grid examination indicated central 
metamorphopsia in the right eye and no abnormality 


in the left. The slit-lamp examination was unremark- . 


able. Intraocular pressures were normal. 


From the L. V. Johnson Laboratory, Division of 
Ophthalmology, Case Western Reserve University 
Hospitals, Cleveland, Ohio. This study was sup- 
ported by the Ohio Lions Eye Research Foundation 
(Dr. Frank) and Research to Prevent Blindness, Inc. 
(Dr. Purnell). 

Reprint requests to Kay E. Frank, M.D., Division 
of Ophthalmology, University Hospitals, 2065 
Adelbert Rd., Cleveland, OH 44106. 
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Fig. 1 (Frank and Purnell). Case 1. Fundus of 
right eye with macular pigmentary clumping, sub- 
retinal neovascularization, and hemorrhage. 


Ophthalmoscopy revealed pigmentary clumping 
in the macula and the inferior nasal quadrant of the 
right eye (Fig. 1). In the macula a subretinal neovas- 
cular membrane was surrounded by hemorrhage. 





Fig. 2 (Frank and Purnell). Case 1. Normal fundus 
of left eye. 
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Fig. 3 (Frank and Purell). Case 1. Early fluo- 
rescein angiogram of right eye showing transmis- 
sion and blockage of choroidal fluorescence from 
pigmentary clumping as well as subretinal neovas- 
cularization. 


The left eye was normal (Fig. 2), Fluorescein angi- 
ography confirmed the presence of a subretinal 
neovascular net (Fig. 3). Fifty milligrams per day of 
prednisone was given initially, and the dosage was 
gradually tapered during the next three months. At 
three months, there was fresh hemorrhage around 
the neovascularization (Fig. 4) and the visual acuity 
had decreased to 6/60 (20/200). Nine months after 
her initial visit, a disciform scar had formed. Her 





Fig. 4 (Frank and Fur 
cein angiogram of right eye showing leakage from 
subretinal neovascularization. 
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Fig. 5 (Frank and Purnell). Case 1. Fundus of 
right eye two years after onset of symptoms showing 
disciform scar. 


ophthalmoscopic appearance and visual acuity have 
not changed during the following two years (Fig. 5). 

Case 2—An ll!/s-year-old girl was seen because 
of blurred vision in the left eye for three weeks. 
During the first trimester of pregnancy her mother 
had had a febrile illness with rash, which had been 
diagnosed as rubella. During the child’s first year, 
retinitis and deafness secondary to rubella had been 
diagnosed. Two years before this visit the visual 
acuity had been R.E.: 6/6 (20/20); L.E.: 6/7.5 
(20/25), as measured by the referring ophthalmolo- 
gist. 





Fig. 6 (Frank and Purnell), Case 2. Fundus of 
right eye showing diffuse pigmentary clumping. 
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Fig. 7 (Frank and Purnell). Case 2. Fundus of 
left eye with diffuse pigmentary clumping and sub- 
retinal neovascularization and hemorrhage inferior 
to the fovea. 


On this visit, visual acuity was R.E.: 6/6 (20/20); 
L.E.: 6/21 (20/70). Amsler grid examination indicat- 
ed no abnormality in the right eye and central 
metamorphopsia in the left. Slit-lamp examination 
and intraocular pressures were normal. Ophthal- 
moscopy revealed diffuse pigmentary clumping of 





Fig. 8 (Frank and Purnell). Case 2. Early fluo- 
rescein angiogram of left eye showing transmission 
and blockage of choroidal fluorescence from pig- 
mentary clumping as well as subretinal neovascular- 
ization. 
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Fig. 9 (Frank and Purnell). Case 2. Late fluores- 
cein angiogram showing leakage from subretinal 
neovascularization. 


the entire retina in both eyes (Fig. 6). In the left eye 
inferior to the fovea there was a subretinal neovas- 
cular membrane with surrounding hemorrhage (Fig. 
7). Fluorescein angiography confirmed the presence 
of the subretinal neovascular membrane (Figs. 8 and 
9). No therapy was given. Follow-up examination 
one year later showed clearing of the hemorrhage 





Fig. 10 (Frank and Purnell). Case 2. Macula of 
left eye showing growth of subretinal neovasculari- 
zation and fresh hemorrhage 11/2 years after appear- 
ance of neovascularization. 
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with no change in the size of the neovascularization. 
Visual acuity was 6/27 (20/90). Follow-up examina- 
tion 14/2 years later showed further growth of the 
neovascular membrane with fresh surrounding 
hemagrrhage (Fig. 10). Visual acuity had decreased to 
6/60 (20/200). 


DISCUSSION 


Rubella retinitis is one of the most 
common ocular abnormalities noted after 
congenital rubella. There is widespread 
retinal pigment mottling or clumping 
with normal retinal vessels. The retinitis 
itself has no effect on visual acuity, al- 
though associated cataracts or optic atro- 
phy from glaucoma can cause severe visu- 
al dysfunction. 

Similar pigmentary changes have been 
noted in Leber's amaurosis ór syphilis. In 
Leber's amaurosis, however, visual func- 
tion is markedly diminished. Syphilitic 
retinitis can be differentiated by serologic 
testing. 

Both patients had typical findings of 
rubella retinitis. Both demonstrated pig- 
mentary clumping, normal retinal vessels, 
and good visual acuity until the onset of 
subretinal neovascularization. In both in- 
stances, there was a history of rubella 
infection during the mother's pregnancy. 
In Case 1l, serologic testing for rubella 
had been performed, and in Case 2, deat- 
ness, another common complication of ru- 
bella, was present. Subretinal neovascul- 
arization has only been reported in four 
' patients with rubella retinopathy.!5:16 

Subretinal neovascularization most fre- 
quently occurs as a consequence of senile 
choroidal macular degeneration,!? but is 
uncommon in youth. Presumed ocular 
histoplasmosis syndrome is another com- 
mon cause of subretinal neovasculariza- 
tion and can occur in young people.!5 
Neither patient, however, showed 
findings consistent with presumed ocular 
histoplasmosis, and skin and complement 
fixation tests in Case 1 were negative for 
histoplasmosis. Other reported causes of 
subretinal neovascularization are angioid 
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streaks, optic nerve drusen, myopia, cho- 
roidal rupture, traumatic scars, and chor- 
oidal tumors,!? all of which can be ex- 
cluded on the basis of the ophthalmo- 
scopic and angiographic findings. Idio- 
pathic subretinal neovascularization has 
been reported without retinal changes, 
but again this is an unlikely cause in such 
young patients.1? 

Subretinal neovascularization from 
other causes is commonly thought to re- 
sult from disruption or degeneration of 
Bruch’s membrane.’ Pathologic findings 
in rubella retinitis, however, showed 
changes limited to the pigment epitheli- 
um.!® The presence of subretinal neo- 
vascularization in rubella retinitis sug- 


" gests that either the pigment epithelium 


plays a greater part in preventing subreti- 
nal neovascularization than previously 
appreciated or that damage to Bruch’s 
membrane may occur in rubella retinitis 
and has not been detected histologically. 


SUMMARY 


A 17-year-old girl and an 11-year-old 
girl with rubella retinopathy had de- 
creased vision in one eye secondary to 
subretinal neovascularization and hemor- 
rhage. In both cases a disciform scar with 
permanent decrease in central vision re- 
sulted. 
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A FOLLOW-UP STUDY BY VITREOUS FLUOROPHOTOMETRY OF 
EARLY RETINAL INVOLVEMENT IN DIABETES 


JOSE G. CUNHA-VAZ, M.D., Jose R. FONSECA, M.D., 
> JOSE F. ABREU, M.D., AND MANUEL A. Ruas, M.D, 
Coimbra, Portugal 


In a recent report on vitreous fluoro- 
photometry, which is a new clinical 
method for the study of the blood-retinal 
barrier, a number of diabetic patients who 
had different degrees of retinal involve- 
ment showed a significant breakdown of 
the blood-retinal barrier when examined 
by‘ vitreous fluorophotometry.! Further- 
more, the disturbance of the blood-retinal 
barrier appeared before any clinically vis- 
ible lesion of the fundus, a finding that 
has since been confirmed.? Vitreous fluor- 
ophotometry, therefore, has opened new 
possibilities for quantitative sensitive 
studies on the evolution of diabetic reti- 
nopathy and, particularly, its earlier stag- 
es. 

We describe herein a series of diabetic 
patients who had no clinically visible 
retinal lesions and who were examined by 
vitreous fluorophotometry for a maximum 
period of 30 months. The values of break- 
down of the blood-retinal barrier regis- 
tered during this period were correlated 
with the degree of control of the diabetic 
disease, duration of diabetes, and devel- 
opment of vascular lesions in the retina. 


SUBJECTS AND METHODS 


The permeability of the blood-retinal 
barrier was assessed by vitreous fluoro- 
photometry, the apparatus and tech- 
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niques of which have been previously 
described.! In our study, a different fiber- 
optic probe with a 75 x 2,500-y slit- 
shaped aperture was used. The macular 
region was selected for starting the re- 
cordings. The recordings from the retina 
to the lens were divided into three equal 
parts, which were ascribed.to posterior 
vitreous, middle vitreous, and anterior 
vitreous. Only posterior vitreous values 
were taken into consideration for our 
study. 

Every patient was tested for visual acu- 
ity and examined by direct ophthalmos- 
copy and fluorescein angiography before 
vitreous fluorophotometry. Fluorescein 
angiography was performed using either 
a camera with Baird Atomic filters or a 
Topcon TRC-Fs; with original filters. A 
series of photographs taken at one-second 
intervals was followed by additional pho- 
tographs taken at five, ten, 15, and 30 
minutes by using Tri-X-Pan film. 

An injection of 1 g of sodium fluores- 
cein, administered either as a 10% or 20% 
solution, was immediately followed by 
fluorescein angiography. Vitreous fluoro- 
photometry was performed exactly one 
hour after the injection. 

The diabetic patients included in our 
study (Table 1) were selected on the basis 
of the following criteria: (1) apparent reti- 
nal normality in the initial examination. 
“Normality” was determined after visual 
acuity testing and normal ophthalmosco- 
py and fluorescein angiography examina- 
tions. (2) Three examinations by vitreous 
fluorophotometry performed at approxi- 
mately one-year intervals (Fo, Fi, Fe). In 
general, the patients included were exam- 
ined in July or August 1975 (F9), Novem- 
ber or December 1976 (F,), and Novem- 
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TABLE 1 
SUMMARY OF PATIENT DATA 
Duration of 
Patient Age, Sex Diabetes Therapeutics 
No. (yrs) (yrs) 
1 46,M 8 Diet and oral 
2 49.F 4 Diet and oral 
3 60,M 5 Diet and oral 
4 62,F 3 Diet and oral 
5 80,F 8 Diet and oral 
6 60,F 8 Diet and oral 
7 59,M 3 Diet and oral 
8 65,M 6 Diet and oral 
9 50,F 6 Diet and oral 
10 39,M 3 Diet and oral 
ll 65,F 5 Diet and oral 
12 60,F 6 Diet and oral 
13 67,F 3 Diet and oral 
14 33,F ] Diet and oral 
15 62,F 7 Diet and oral 
16 72,FE 2 Diet and oral 
17 49,M 9 Diet and oral 
18 33,F 5 Insulin 
19 44,M 3 Insulin 
20 50,M 15 Insulin 
21 28,F 4 Insulin 
22 49.M 3 Insulin 
23 41,M 3 Insulin 
24 15,F 1 Insulin 
25 74,M 6 Insulin 


ber or December 1977 (F5). Visual acuity, 
direct ophthalmoscopy, and fluorescein 
angiography were similarly performed at 
the time of the vitreous fluorophotometry. 
(3) Complete information about degree of 
diabetic metabolic control since the ini- 
tial examination. These patients, all with 
confirmed diabetes, were observed in the 
Diabetic Clinic of the University Hospi- 
tal of Coimbra. 

The diabetes was considered to be 
under good control if one year before 
examination the patients had satisfied the 
following conditions: absence of major 
hypoglycemia symptoms; absence of ke- 
toacidosis; satisfactory plasma glucose 
concentrations (50% of fasting determina- 
tions between 100 and 200 mg/dl and 
consistent total test values less than 250 
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mg/d1); 5096 of all tests for glycosuria less 
than +; and absence of ketonuria. The 
patients were asked to test their own urine 
daily by using Ketostix and Clinigtix. 
Furthermore, all the referred blood and 
urine tests were performed at a local labo- 
ratory at one-month intervals and at the 
university hospital at each clinic attend- 
ance, which was made at three-month 
intervals. The age of the patients and 
duration of the diabetic disease in the 
beginning of the study are shown (Table 
1) The differences between the mean 
concentrations of fluorescein in the pos- 
terior vitreous from the different vitreous 
fluorophotometry examinations per- 
formed in each patient are accepted as 
showing the evolution in breakdown of 
the blood-retinal barrier, allowing for 
more or less penetration of fluorescein 
into the vitreous. Reproducibility studies 
and results from vitreous fluorophotome- 
try examinations in normal volunteers 
have been previously reported.! 

Further observations in normal volun- 
teers older than 50 years of age have 
shown that vitreous fluorophotometry 
values increase with age. However, no 
values higher than 1.5 x 10-8 g/ml have 
been recorded in a total of 45 normal 
human eyes. 


RESULTS 


Vitreous fluorophotometry—All 25 pa- 
tients included in this study had normal 
fundi at the initial examination. Despite 
the normality of the fluorescein angio- 
grams, the vitreous fuorophotometry read- 
ings were constantly abnormally high, 
showing values of no less than 2.5 x 10-8 
g/ml in the posterior vitreous (Table 2). 
The fluorescein concentration curves in 
the vitreous generally followed a typical 
pattern that showed higher values in the 
posterior vitreous, which clearly indicat- 
ed a breakdown of the blood-retinal barri- 
er. This alteration increased during the 
two-year follow-up period and showed a 
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. TABLE 2 
VITREOUS FLUOROPHOTOMETRY VALUES DURING FOLLOW-UP PERIOD 


Vitreous 
Patient Diabetic Angiographic Fluorophotometry 
No. Control Alterations : x l1079g/ml 
1975 
1 Good - 6.5 
2 Good - 3.8 
3 Good - 7.4 
4 Good - 5.0 
5 Poor - 7.6 
6 Good - oT 
7 Good - 4.8 
8 Good - 7.0 
9 Poor - 5.9 
10 Good í 3.3 
11 Good (- 8.3 
12 Good ~ 4.4 
13 Poor ~ 6.6 
14 Good - 5.4 
15 Good - 4.2 
16 Poor - 8.4 
17 Poor - 3.6 
18 Poor - 4,4 
19 Poor - 3.5 
.20 Poor - TA 
91 Good - 2.8 
99 Poor - 6.0 
23 Good - 4.6 
24 Poor - 2.8 
25 Poor . 8.5 
1976 
l Good ~ 5.1 
2 Good : 5.3 
3 Good . 6.8 
4 Good - 5.8 
5 Poor 2 Microaneurysms 9.1 
6 Good - 8.6 
T Good - 6.5 
8 Good ~ 10.8 
9 Poor - 7.0 
10 Good - 3.6 
11 Good m 8.3 
12 Good - 4.0 
13 Poor - 9.0 
14 Good - 6.8 
15 Good i - 5.0 
16 Poor 2 Microaneurysms, hard 9.9 
DS l l exudates, leakage 
17 '. Poor 5 Microaneurysms 9.4 : 
18 * Poor - 6.4 
19 Poor - | 53 
.20 Poor - l 11.4 
21 R _ Good - 3.5 
29 Good - 5.4 
23 Good - 5.5 
94 Poor ~ 6.3 


25 Poor ‘4 Microaneurysms 10.4 
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TABLE 2 (Continued) 
VITREOUS FLUOROPHOTOMETRY VALUES DURING FOLLOW-UP PERIOD 
--— Vitreows 
Patient Diabetic Angiographic Fluorophotometry 
No. Control Alterations x 107?g/ml 
1977 

I Good 2 Microaneurysms 8.0 

2 Good - 3.6 

3 Good 1 Microaneurysm 8.6 

4 Good 1 Microaneurysm 10.2 

2 Hard exudates 
5 Poor 4 Microaneurysms, 12.5 
leakage 

6 Good - 9.5 

7 Good - 6.8 

8 Good - 7.5 

9 Poor ` I Microaneurysm, 9.8 

hard exudates 
10 Good , - 4.5 
11 Good - 8.4 
12 Good - 5.2 
13 Poor 2 Microaneurysms 12.6 
14 Good - 7.6 
15 Good - 6.8 
16 Poor 4 Microaneurysms, 13.5 
hard exudates 
17 Poor 7 Microaneurysms, hard 15.0 
exudates, leakage 

18 Poor - 6.5 
19 Poor - 6.1 
20 Poor 1 Microaneurysm 15.0 
2] Good - 3.0 
22 Good - 6.0 
23 Good - 6.9 
24 Poor - 8.0 
25 Poor Leakage, microaneurysms, 34.0 


capillary closure, hard 
exudates, maculopathy 


clear progression with the evolution of 
the diabetic diease (Figure). This increase 
was particularly marked in patients 
whose diabetes was under poor metabolic 
control. ij 

To examine more closely this apparent 
correlation between metabolic control 
and the alteration of the blood-retinal 
barrier in the earlier stages of retinal 
involvement in diabetes, we compared 
the differences between the vitreous 
fluorophotometry readings performed at 
approximately one-year intervals and be- 


tween the final and initial examinations 
(F> to Fo) in two groüps of patients con- 
sidered to be either under good or poor 
metabolic control, according to the speci- 
fications of the studies. Statistical analy- 
sis of the vitreous fluorophotometry dif- 
ferences was performed in only 24 pa- 
tients. Patient 25 was excluded from all 
statistical analyses because of his excep- 
tionally marked retinal lesions and high 
fluorophotometric readings. Of the 24 pa- 
tients, 15 remained under good control 
and nine under poor metabolic control 
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B Good diabetic control 


£ a 77) Poor diabetic control 
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Figure (Cunha-Vaz and associates). Graphic rep- 


series of diabetic patients examined by vitreous 
fluorophotometry in 1975, 1976, and 1977. 


during the entire follow-up period. The 
statistical analysis of the comparison be- 
tween the last and initial examinations 
revealed a significant difference (t=3.6; 
Df-22; P«.001; Table 3). 

If all the results are taken into account 
and each interval between vitreous fluor- 
ophotometry examinations is considered 
(Fə to F, and F, to Fo), 30 periods of 
approximately one year under good con- 
trol can be compared with 18 similar 
periods under poor control. Statistical 
analysis revealed a significant difference 
between the vitreous fluorophotometry 
readings in patients under poor and good 
diabetic metabolic control (t=3.5; Df=48, 
P<.001; Table 4). 

These results indicated that in patients 
under good metabolic control, the altera- 
tion of the blood-retinal barrier progress- 
es much more slowly than in patients 
under poor control, at least for a follow- 
up period of approximately two years. 

A correlation was also present between 
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TABLE 3 


DIFFERENCES IN FLUORESCEIN PENETRATION 
INTO THE POSTERIOR VITREOUS BETWEEN THE 
LAST AND THE INITIAL EXAMINATION (F,-F))* 


Good Control Poor Control 


Series No. F,-F, Series No. F,-F, 

1 +15 5 + 4,9 

2 — 0.2 9 + 4.6 

3 +12 13 + 6.0 

4 1 5.2 16 + 5.1 

6 +6.8 17 +11.4 

T + 2.0 18 + 2.1 

8 4 0.5 19 + 2.6 

10 + 1.2 20 + 7.6 

li +0.1 24 + 5.2 

12 +0.8 Mean + 5.5 

14 2.9 S.D. + 28 
15 +2.6 
2l 0.2 

22, +0 

23 4-93 
Mean +18 
S.D. +1,9 


*t = 3.7; DE = 29; P<.001. 


the vitreous fluorophotometry readings at 
the initial examination and previous du- 
ration of the diabetic disease. Patients 
who had diabetes for less than five years 
at the start of the study (Patients 2, 4, 7, 
10, 13, 14, 19, and 21-24) showed a mean 
vitreous fluorophotometry reading of 4.7 
+ 1.6 x 107? g/ml, whereas the other 11 
patients who had diabetes for five years or 
more showed a mean reading of 5.9 + 1.8 
x 1073 g/ml. The difference between 
these two means (t- 1.73; Df=22; P<.05) 
is significant. 

Fundus fluorescein angiography—Ret- 
inal lesions, including rare microaneu- 
rysms, capillary dilatations or signs of 
"leakage" on fluorescein angiography, 
hemorrhages, or hard exudates, appeared 
in four of the 25 eyes (16%) after the first 
year of follow-up and in ten (40%) at the 
end of the second year. | 

The retinal lesions observed were mini- 
mal; there were between one and ten 
microaneurysms. Only one patient 


472 


AMERICAN JOURNAL OF OPHTHALMOLOGY 





OCTOBER, 1978 


TABLE 4 


DIFFERENCES IN FLUORESCEIN PENETRATION INTO THE POSTERIOR VITREOUS BETWEEN EACH 
VITREOUS FLUOROPHOTOMETRY EXAMINATION (F,-F, and F,-F 


Good Control 
Series No. F,-F, F,-F, 
1 —].4 +2.9 
2 —0.5 T 0.3 
3 — 0.6 t 1.8 
4 T 0.8 +44 
6 + 5.9 + 0.9 
7 + 1.7 +0.3 
8 i +3.8 -— 3.3 
10 +0.3 +0.9 
11 +0 +0.1 
12 —0.4 i + 1.2 
14 +14 +0.8 
15 +0.8 +1.8 
21 +0.7 — 0.5 
22 — 0.6 t 0.6 
23 40.9 +14 
Mean i + 0.9 
+§.D ENT 


*t —3.9; Df = 46; P<.001. 


showed rapid progression to a condition 
of maculopathy and marked vessel leak- 
age. 7 | 

The chances of developing retinal le- 
sions, therefore, appear to increase as 
vitreous fluorophotometry readings in- 
crease (Figure). Some correlation is also 
apparent between duration of the disease 
and development of retinal lesions. Of the 
13 patients who at the start of the study 
had diabetes for less than five years, only 
four developed retinopathy (3096), where- 
as of the 11 patients who had diabetes for 
five years or more, five (45%) developed 
retinopathy. | 

Analysis of the vitreous fluorophotom- 
etry values in eyes that revealed retinal 
lesions on fundus fluorescein angiogra- 
phy showed that all had values of 8 x 
1078 g/ml or greater in the posterior vitre- 
ous, the average being 11.1 x 1078 g/ml. 
This.clearly contrasted with those values 
recorded in “normal” diabetic eyes that 
showed an average value of 5.9 x 1078 
g/ml, with values less than 8 x 1078 g/ml 
in 50 (8296) of them. A vitreous fluoro- 


^ A Poor Control l A 


Series No. F,-F ð F.-F, 
5 +1.5 +3.4 
9 4 1.8 49.8 
13 + 2.4 + 3.6 
16 +1.5 + 3.6 
17 +5.8 + 5.6 
18 + 2.0 +0.1 
19 +18 + 0.8 
20 : + 4.0 + 3.6 
24. + 3.5 +1.7 
Mean t 2.8 
£Ss.D 4:15 


photometry value of 11.4 x 1078 g/ml was 
recorded in an eye showing a normal 
angiogram: 

Finally, retinal lesions appeared to de- 
velop preferentially in patients under 
poor diabetic control. Of the ten eyes that 
developed a retinopathy, seven were from 
patients who were under poor metabolic 
control. This finding is even more rele- 
vant if a comparison is made to the inci- 
dence of retinopathy in patients under 
good metabolic control (three of 15 
[20%]) for the same period of follow-up. 


DISCUSSION 


To evaluate the alteration of the blood- 
retinal barrier, its change during the peri- 
od of follow-up, and its correlations with 
diabetic metabolic control, duration of 
the disease, and development of retinal 
lesions, we accepted the differences be- 
tween the mean concentrations of fluores- 
cein in the posterior vitreous obtained in 
the vitreous fluorophotometry examina- 
tions as indications of more or less pene- 
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tration of fluorescein into the eye, namely, 
the degree of breakdown of the blood- 
retinal barrier. 

The results showed that the alteration 
of the blood-retinal barrier increased gen- 
erally during the two-year follow-up peri- 
od, and that this increase was particularly 
marked in the diabetic patients who were 
under poor metabolic control. 

In the earlier stages of retinal involve- 
ment in diabetes, poor metabolic con- 
trol and progression in the breakdown of 
the blood-retinal barrier correspond, as 
shown by vitreous fluorophotometry. In a 
study of rats made diabetic with strepto- 
zotocin, Waltman and associates, by 
using vitreous fluorophotometry, have 
similarly shown that the breakdown of 
the blood-retinal barrier is the first change 
to occur in the retina and that the degree 
of breakdown improved immediately 
after institution of appropriate diabetic 
treatment and adequate metabolic con- 


trol. 


We demonstrated a significant associa- 
tion between degree of breakdown of the 
blood-retinal barrier and duration of the 
diabetic disease, independent of the type 
of diabetes involved. 

In our study, retinal lesions developed 
in four of 25 (16%) of the eyes after the 
first 18 months of follow-up, and in ten of 
25 (40%) at the end of the 30-month 
period. 

Development of retinal lesions in dia- 
betes, which follows the earlier break- 
down of the blood-retinal barrier, appears 
to be associated with the progressive al- 
teration of the barrier, as shown by vitre- 
ous fluorophotometry. The average value 
recorded in the posterior vitreous in dia- 
betic eyes showing a normal fundus was 
5.9 x 10-8 g/ml in contrast with an aver- 
age value of 11.1 x 107? g/ml in eyes with 
minimal retinal lesions. 

Similarly, the development of retinal 
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lesions appears ‘to be associated with 
longer duration of the diabetic disease 
and with poor metabolic control. Howev- 
er, in diabetes, the breakdown of the 
blood-retinal barrier may act as. a link 
between the degree and duration of de- 
parture from metabolic abnormality and 
the development of retinal lesions. 

The results of our study suggest that, in 
diabetic patients, an increase in vitreous 
fluorophotometry values, indicative of a 
progression in the breakdown of the 
blood-retinal barrier, is directly associat- 
ed with development of retinal lesions, 
and that close control of diabetes reduces 
the frequency of retinopathy, possibly by 
acting favorably on the breakdown of the 
blood-retinal barrier. 


SUMMARY 


A series of 25 diabetic patients who 
showed apparently normal fundi on oph- 
thalmoscopy and fundus fluorescein an- 
giography were observed by using vitre- 
ous fluorophotometry for 30 months. The 
results showed that the alteration of the 
blood-retinal barrier increased generally 
during the follow-up period, particularly 
in the diabetic patients who were under 
poor metabolic control. The degree of 
breakdown of the blood-retinal barrier 
was significantly associated with the du- 
ration of the diabetic disease. 
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USE OF A XENON FLASH TUBE AS THE EXCITATION SOURCE IN 
A NEW SLIT-LAMP FLUOROPHOTOMETER 


RICHARD F. BRUBAKER, M.D., AND ROGER L. COAKES, F.R.C.S. 
Rochester, Minnesota š 


The use of fluorescein as a marker dye 
for studying ocular fluid dynamics is well 
established! 5 and has been reviewed 
thoroughly by Maurice.? Instruments ca- 
pable of making measurements of fluo- 
rescein concentration in living ocular tis- 
sues have been previously described.10-713 
Each of these instruments has been de- 
signed to meet specific needs in a research 
environment. 

Previously described fluorophotome- 
ters have used sensitive photomultiplier 
tubes and bright, sometimes specially 
constructed sources of illumination to ex- 
tend the range of measurement to low 
concentrations of fluorescein. To reduce 
the effect of background illumination, 
some instruments have been provided 
with a system of chopper stabilization. 
Nevertheless, these instruments must be 
used under darkroom conditions for 
alignment of the target area, achievement 
of measurement stability, or protection of 
the photomultiplier tube. 

Some of the inconvenient aspects of 
fluorophotometry in human subjects can 
be circumvented by using a xenon flash 
tube as the source of light for excitation of 
fluorescence. We describe herein a new 
fluorophotometer that uses such a light 
source. 


MATERIAL AND METHODS 


The fluorophotometer is a modified 
Zeiss photo-slit lamp camera. The fluo- 
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rescein measurement is made during a 
single flash, much the same as the use of 
the camera system in photographing the 
eye. The fluorophotometer consists of two 
parts, the modified slit-lamp camera and 
the control unit. 

The slit-lamp camera is modified in 
four ways (Fig. 1). First, the left camera is 
replaced by a sensitive photomultiplier 
tube (PMT “F’’), which is protected by a 
shutter. The photomultiplier tube hous- 
ing contains the barrier filter (Baird- 
Atomic B-5 combined with Wratten 15), 
and a two-position field-limiting aperture 
that defines the windows for measuring 
fluorescein mass or fluorescein concentra- 
tion. The mass aperture includes the en- 
tire field of view and contains a 3.0 neu- 
tral density filter. The concentration aper- 
ture is a crescent-shaped slit 15 mm long 
and 1 mm wide with a radius of curvature 
of 34.3 mm. At x 40 magnification, the 
projected size of this aperture in the ob- 
ject plane is 3.0 x 0.2 mm and has the 
same curvature as the midsagittal plane of 


Photomultiplier 
tube F 


cable to 
photomultiplier 
tube E 
Shutter, filter 
assemhly 


lit 
illuminator 
assembly 


Zeiss — Hl 
photoslitlamp 


Cable 
| release 





det e f APR 


Fig. 1 (Brubaker and Coakes). Zeiss slit lamp 
camera system illustrating location of modifications 
needed for performing quantitative fluorophoto- 
metry. 
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the normal human cornea as viewed from 
55 degrees (the concentration aperture is 
removable so that apertures of other sizes 
or shapes can be substituted if needed for 
special purposes; Fig. 2). Second, the left 
eyepiece contains a reticle with a central 
dot which is aligned with the center of the 
field where fluorescence is to be measured 
(Fig. 3). Third, the right-angle prism as- 
sembly that deflects the slit beam has 
been modified by the addition of an exci- 
tation filter and a beam splitter. The exci- 
tation filter can be brought into the slit 
light pathway by depressing a cable re- 
lease or foot switch. This modification 
permits the examiner to align the instru- 
ment on the target by using white light 
before triggering a measurement. The ad- 
ditional beam splitter provides a second 
photomultiplier tube (PMT *E") with a 
sample of the excitation beam (about 4%) 
(Fig. 2). The fourth slit-lamp modifica- 
tion is the addition of a silicon-controlled 
rectifier to the flash trigger circuit. This 
modification allows the flash tube to be 
triggered by an electronic signal from the 
control unit. 






» Fiber optic cable 
f il fl Woe 
ui ECT PMT E 


Excitation filter 


Slit 


Flash tube 


Tungsten lamp 


Fig. 2 (Brubaker and Coakes). Optical pathways 
of fluorophotometer. Fluorescence field-limiting ap- 
erture located adjacent to barrier filter. Eyepiece 
reticle optically aligned with center of field-limiting 
aperture. Excitation filter can be rotated into or out 
of slit light pathway. 
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window Eyepiece reticle 


Fig. 3 (Brubaker and Coakes). Observer's view of 
eye during concentration measurement. Eyepiece 
reticle (visible to observer) optically aligned with 
fluorescence field limiting aperture (not visible to 
observer). 


The control unit was designed to per- 
form the following functions: open and 
close the photomultiplier shutters, trigger 
the flash tube, do data processing of the 
photomultiplier signal, and display the 
concentration or mass of fluorescein. A 
timer circuit controls the sequence and 
duration of events that take place during 
each measurement. The sequence is initi- 
ated by depressing a cable release or foot 
switch that snaps the blue excitation filter 
into the slit beam. The photomultiplier 
shutters open, and the output of each 
photomultiplier tube is integrated for 
16.7 msec (duration of one cycle at 60 Hz) 
to determine the level of background illu- 
mination (Fig. 4). During the next 16.7- 
msec period, the flash is discharged and 
the output of each photomultiplier tube is 
integrated to determine the intensity of 
the excitation beam and the intensity of 
fluorescence (Fig. 5). The photomultiplier 
shutters open for 0.1 second, then close. 

The output of each photomultiplier is 
processed concurrently with the measure- 
ment. The integral of the first period (the 
background) is subtracted from the inte- 
gral of the second period (the gross sig- 
nal) to produce the net signal from each 
tube. The net signal from the fluores- 
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Baseline 





Flash 
triggered 


Fig. 4 (Brubaker and Coakes). Photomultiplier 
tube output as it appears from each tube, PMT "E" 
and PMT “F”. 


cence photomultiplier tube (PMT “F’’) is 
divided by the net signal from the excita- 
tion photomultiplier tube (PMT “E’’). 
The dividend is proportional to fluores- 
cein mass or concentration and is inde- 
pendent of flash intensity or slit width. 
The output of the divider can be scaled to 
be displayed and printed in absolute mass 
or concentration units. The individual 
components used in the system are listed 
(Table 1). 

A commercially available solution of 
10% sodium fluorescein (Funduscein) 
was used for instrument calibration. The 
accuracy of the stock solution was veri- 
fied by using a Beckman DU-2 spectro- 
photometer set at 493 nm. Standards were 










1 Amplification 
2 Integration 


3 Background 
subtraction 


Fluorescent — 
light ——» |PMT F 


Display 





1 Division Fy, and 
2 Calibration print 
results 


Excitati 1 Amplification 
xcitation = 
light ——» |PMT E 


2 Integration 


3 Background 
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Fig. 5 (Brubaker and Coakes). Signal processing 
by control unit. Background signal subtracted from 
each photomultiplier output to eliminate the effect 
of background illumination. Signal from PMT “F” 
(fluorescent intensity) is divided by signal from 
PMT ^E" (excitation intensity) to correct for varia- 
tions in flash intensity and slit width. 
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prepared by making serial dilutions in 
neutral 0.1M phosphate buffer of this 
stock solution. 

A calibration cell was made that could 
be attached conveniently to the chin rest 
of the slit lamp. The cell consisted of a 
corneal contact lens and a vertical black 
plastic surface to which the water-filled 
lens would adhere by capillary attraction. 
The contact lens was 9.0 mm in diameter 
and 0.5 mm thick, had a front radius of 
curvature 7.8 mm and a back radius of 
curvature 7.3 mm, and contained 45 wl of 
the test solution. 

The extinction coefficient, e, for fluo- 
rescence measurement with this instru- 
ment was measured by using solutions of 
10 ug/ml and a modified cell that could be 
moved along the slit beam axis with a 
calibrated screw adjustment. Measure- 
ments of fluorescence were made by 
using the nominal concentration settings 
shown in Table 2. Fluorescence was mea- 
sured at two depths in the calibration cell, 
separated 1.0 mm, by changing the screw 
adjustment of the cell holder. The value 
of e was determined from the relation 


.1 
E 
fn 2 
€ = ————— 
Ce AX (1) 


where F, and F, were the fluorescence 
readings at the two depths in the cell 
separated by the distance AX of 1.0 mm 
and C was the concentration of fluoresce- 
in in the calibration cell. 

The stability of instrument readings 
was checked over several eight-hour peri- 
ods. During some stability checks, the 
power was turned off between hourly 
readings and during others, the power 
was left on. Day-to-day stability was 
checked over a period of several weeks. 
Two standards were used for these tests, a 
fluorescent glass standard, equivalent to a 
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| TABLE 1 
MAJOR SYSTEM COMPONENTS 


Manufacturer's Identification 


e Component -No, Needed 

Zeiss photo slit-lamp system l Zeiss 31-03-29 

Photomultiplier tubes 2 EMI 9635B AA 

Excitation filter H Baird-Atomic (B-4) 33-18-50 

| l Eastman Kodak, Wratten 47B 

Barrier filter l Baird-Atomic (B-5) 33-42-80 

l Eastman Kodak, Wratten 15 

Neutral density filters 2 Baird-Atomic (ND 1.0) 86-97-00 
2 Baird-Atomic (ND 2.0) 86-98-90 

Fluorescent glass standard l Corning yellow filter No. 3750 

Shutters 2 Vincent 225L2A6X5 

Shutter control 2 Vincent 100-2 

High voltage power supply 1 Power Designs AEC-315B 

Control unit I (Custom-built)* 


*Detailed plans available on request. 


fluorescein solution of 3.92 x 1079 g/ml, 
and a fluorescent plastic standard fabri- 
cated of sodium fluorescein in’ methyl 
methacrylate, equivalent to a fluorescein 
solution of 3.68 x 107? g/ml. | 
The effect of background illumination 
on instrument performance.was measured 
with an International Light, Model IL- 
700, Radiométer/Photometer using the 
SEE-400 photopic filter (CIE response, 
2580.85? C color temperature calibration 
source). The light-sensitive element was 


placed over the slit-lamp objective during 
background light measurements. Back- 
ground light of 0.01, 0.1, 1.0, and 10 foot 
candles was produced from fluorescent 
lamp sources. Concentration and mass 
measurements of fluorescein standards, 
water blanks, and the normal anterior 
chamber and cornea of the human eye 
were measured at each of these levels of 
background illumination. 

The effect on anterior chamber concen- 
tration measurements of high concentra- 


TABLE2 . 
NOMINAL SLIT-LAMP SETTINGS FOR MEASUREMENTS OF CONCENTRATION AND MASS 


Concentration 


Possible Range 
Slit setting 
Width 0.05-0.2 mm 
Height (diameter) ' 0.3-3.0 mm 


Photomultiplier tube “F” 
Field aperture Any size or shape 


up to entire field 


Neutral density filter 0-3.0 
z F stop F11-F32 
Photomultiplier tube “E” 


: Neutral density filter 0.0-3.0 
Observation angle 60 degrees-45 degrees 
Magnification 6x-40x 

Flash intensity 1-4 


Mass 
Usual Setting Possible Range Usual Setting 
0.1 3.0-10 mm 10 mm 
3.0 3.0-10 mm 10 mm 
3:0 x 0.2 Any size or Entire 
crescent- shape up to field 
shaped slit entire field 
None 2,0-5.0 3.0 
F22 F11-F32 F22 
1.0 3.0-6.0 4 
55 degrees 10 degrees-20 degrees 10 degrees 
40x n Ds 6 is 
9 - 
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tions of fluorescein in the cornea was 
tested in the living monkey eye and in the 
living human eye. In the monkey eye, 
fluorescein was placed into the central 
cornea by using the iontophoretic tech- 
nique of Jones and Maurice.® The anterior 
chamber was kept free of fluorescein by 
rapid two-needle perfusion with an aque- 
ous humor substitute. Concentration 
readings were taken in the central cornea 
and the central anterior chamber every 15 
minutes for three hours. In 15 normal 
human subjects (30 eyes), from 0.1 to 1.0 
we of fluorescein was placed into the 
central cornea by iontophoresis, using a 
4-mm diameter agar electrode. Concen- 
tration readings were taken immediately 
afterward in the central cornea and the 
central anterior chamber. In the fluores- 
cein-free anterior chamber, the fluores- 
cence in the cornea produced an apparent 
concentration, which was a constant frac- 
tion about 1.2%, of the corneal fluores- 
cence. 

The position sensitivity in the excita- 
tion field for mass measurements. was 
tested with a small fluorescent droplet. 
The mass of fluorescein in the droplet was 
measured in various portions of the exci- 
tation field (9.5 mm in diameter). 

The accuracy of corneal mass measure- 
ments was determined in enucleated rab- 
bit eyes. Nine freshly enucleated eyes 
were used. The central 4 mm of the corne- 
al epithelium was marked with a trephine 
and scraped off with a sharp blade. The 
cornea was excised and placed over the 
corneal contact lens of the water-filled 
calibration cell described above. One mi- 
croliter of fluorescein solution of known 
concentration was placed from a micropi- 
pet as a droplet over the denuded area and 
allowed to diffuse into the cornea for five 
minutes. (A total mass of 1.0 pg was 
placed on three corneas, 0.5 ug on three 
others, and 0.1 wg on three others). The 
calibration cell was mounted on the slit 
lamp and a measurement made of the 
total fluorescein mass in each cornea. 
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The effect of iris reflectance from light 
colored irides on corneal mass measure- 
ment was determined. The reflection of 
the excitation beam from eyes containing 
no fluorescein was measured in human 
subjects by sliding out the barrier filter of 
the fluorophotometer. Reflectance of five 
human subjects whose iris color varied 
from dark brown to light blue was mea- 
sured and compared to reflectance 
through a contact lens of various textured 
surfaces from flat black to white. The 
effect on corneal fluorescein mass mea- 
surement of “iris” reflectance encompass- 
ing the range found in human subjects 
was measured by using these calibrated 
surfaces and excised rabbit corneas con- 
taining a central depot of fluorescein. 


RESULTS 


The results of instrument calibration 
with standard solutions of fluorescein are 
shown (Table 3). Concentration readings 
were within 3% of linear over the range 
107? to 1075 g/ml. The mean reading of 
10^? g/ml was within 15% of the expected 
value if a blank reading were subtracted, 
but the individual readings were much 
more scattered. Extinction of the excita- 
tion beam did not permit linear measure- 
ment of concentrations of 1074 g/ml or 
greater (Table 3). 

Mass readings in the 45 u£ calibration 
cell were most reliable in the range of 4.5 
x 1078 to 4.5 x 107" g. The mean reading 
at 4.5 x 107? g was within 12% of the 
expected reading, but the individual read- 
ings were much more scattered. When a 
solution of 10-4 g/ml was used in the 
mass calibration cell, extinction of the 
excitation beam by the high concentration 
of fluorescein was sufficiently great to 
reduce the mass reading to nearly half the 
expected reading. The optimum range for 
measuring mass of fluorescein with this 
instrument appears to be between 1 x 
10-8 and 1 x 10-6 g, 

The anterior chamber of the human eye 
gave a concentration reading approxi- 





VOL. 86, NO. 4 


SLIT-LAMP FLUOROPHOTOMETER 


TABLE 3 
FLUOROPHOTOMETER CALIBRATION* 


Concentration, g/ml 


Fluorescein Standard Instrument Reading 


Mean SE x 
Blank —0.36 0.16 1078 
1x 1079} 1.13 0.33 10-9 
1 x 1078 1.01 0.09 10-8 
lx 1077 1.02 0.01 1977 
lx 10-91 1.00 0.003 10-6 
lx 1075 1.03 0.005 1075 
1x 10^ 0.55 0.006 10-4 
Fluorescent plastic 3.68 0.04 1078 
standard 
Fluorescent glass 3.92 0.001 107$ 
standard 
Human eye 
Anterior chamber 1.49 0.11 10-9 
Cornea 1.30 0.04 10-8 


Anterior segment 
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Mass, g 
Fluorescein Standard Instrument Reading 
(g/0.048 ml) Mean SE x 

Blank 0.39 0.58 10? 
45x 10791 5.03 0.61 107? 
4.5 x 1078} 4.50 0.08 1078 
45x 1077 4.38 0.05 1077 
4.5 x 1078 9.35 0.01 1078 
3.09 0.04 1077 
5.97 1079 


0.28 


*Mean x SE, five determinations; background illumination at slit-lamp objective equals 0.1 foot candle. 


] Reading corrected for blank solution. 


I Concentration reading standardized using 1 x 1079 g/ml; mass reading standardized using 45 p of 1 x 


1078 g/ml = 4.5 x 10° g. 


mately equivalent to 1.5 x 10^? g/ml, 
whereas the reading in the normal cornea 
was approximately equivalent toa solution 
of 1.3 x 1078 g/ml. The blank mass read- 
ing of the eye was found to be about ten 
times the water blank, about 6 x 107? g. 
The level of background illumination 
falling on the camera objective did not af- 
fect instrument readings at higher ranges, 
but did affect instrument readings at 
lower ranges of concentration and mass. 
Table 4 outlines the limits of background 
illumination required for the instrument 
reading be in error less than 596. We used 
the instrument in a room illuminated by a 
single 15-W fluorescent desk lamp direct- 
ed at a writing surface behind the exam- 
iner's side of the slit lamp. This lamp 
illuminates the objective approximately 
0.1 foot candle, yet provides enough light 
to seat the subject, operate the fluoropho- 
tometer, and record the results. The back- 
ground illumination can be checked easi- 
ly by sliding out the barrier filter, setting 
the output selector switch to “Back- 
ground," and triggering a measurement. 
No statistically significant drift oc- 


curred in measurement of the fluores- 
cence of the plastic and the glass stan- 
dards over an eight-hour period if the 
instrument was left on continuously or 
turned off between hourly measurements. 
The standard deviation in the measure- 
ments taken hourly was 296 of the daily 
mean. There was no statistically signifi- 
cant drift over several weeks' period of 
testing. Variations in the reading taken 
from day to day with both standards ap- 


TABLE 4 
LIMITS OF BACKGROUND ILLUMINATION* 


Maximum Allowable 
Illumination on 
Slit-Lamp Objective, 
foot candle 


Minimum 
Concentration or 
Mass to be Measured 


1.0 x 1078 g/ml 0.1 
1.0 x 107? g/ml 1.0 
1.0 x 1079 g/ml 10.0 
4.5 x 1078 g 0.1 
4.5 x 1077 g 1.0 
4.5 x 10795 g 10.0 


*For accurate fluorophotometric measurements; 
background error « 596 of minimum measurement. 
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peared to be entirely random. The stan- 
dard deviation in the measurements taken 
daily over several weeks’ time was 3% of 
the mean. These tests indicate that fre- 
quent standardization is unnecessary un- 
less measurements of met accuracy are 
needed. 

. The ability of the — unit to com- 
pensate for variations in slit width and 
flash intensities is shown (Table 5). Al- 
though the excitation energy varied by a 
factor of more than 20, the output of the 
system varied 296 or less. The data indi- 
cate that small variations in flash output 
or:slit width during operation of the fluo- 
rophotometer will have no significant ef- 
fect on the results. 

The extinction coefficient, e, for this 
system of measurement was 2.22 x 105 + 
0.32 cm? g (mean + SE, n- 4). The inten- 
sity of fluorescence along the path length 
of the slit beam can be predicted from the 
following relation: 


F-EetC C (2) 
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where F, is the fluorescent intensity at the 
surface, F'is the fluorescent intensity at a 
depth Ax into the eye, and C is the con- 
centration of the fluorescein solution, in 
the media of the eye. Our data indicate 
that at fluorescein concentrations under 
1078 g/ml, measurements in the anterior 
chamber can be made without correcting 
for extinction, but above concentrations 
of 107$ g/ml, corrections for extinction are 
necessary (Table 6). 

"^ High levels of corneal fluorescence af- 
fected the measurement of low levels of 
anterior chamber fluorescein concentra- 
tion, an effect that existed only when the 
excitation beam passed through the cor- 
neal depot. In the monkey eye, the appar- 
ent fluorescence measured in the center of 
the fluorescein-free anterior chamber was 
a.constant fraction of the fluorescein con- 
centration in the portion of the cornea 
through which the excitation beam 
passed, when anterior chamber measure- 
ments were made. The same phenomenon 
was observed in human eyes. If ^E" is the 


TABLE 5 


FLUOROPHOTOMETER OUTPUTS AT VARIOUS FLASH INTENSITIES 
AND SLIT WIDTHS* i 


Excitation 
Flash Channel 
Intensity Output 
Setting 


(slit width 20.2 mm) (mean + S.D.) 


l 0.184 + .008 
2 0.480 + .012 
3 103 + 0] 
4 1.76 + 04 

Nominal 

Slit width (mm) 

(Flash intensity =2) 

0.05 0.0613 + .0016 
0.1 / 0.206 + .005 
0.2 0.480 + 


.012 
Grand mean 


*Fluorescent glass standard, n- 10. 


Concentration Deviation in 
Output ‘Concentration 
(V) Output from 
(mean + S.D.) Grand Mean 
2.02 + .02 1% 
2.00 + .01 0% 
1.98 + .01 -1% 
1.99 + .01 — 0.5% 
1.99 + .04 — 0.5% 
2.04 + .02 2% 
2.00 + .01 0% 


2.00 


~ 


VOL. 86, NO. 4 SLIT-LAMP FLUOROPHOTOMETER 48] 
TABLE 6 
EFFECT OF EXTINCTION ON ACCURACY OF MEASUREMENTS OF FLUORESCEIN 
Concentration Measurements Mass Measurements 
L 
True Depth of Area of i 
Concentration Measurement Measured Error True Distribution Measured Error 
(g/ml) (cm) Concentration (%) Mass (cm?2*) Mass (%) 
] x 1076 0.1 .98 x 1076 2 ] x 1077 0.4 .97 x 1077 3 
0.2 .96 x 10-6 4 0.8 .99 x 1077 l 
0.3 .94 x 1076 6 1.2 .99 x 1077 1 
1x 1075 0.1 .80 x 1075 20 1x 10-6 0.4 .77 x 1079 23 
0.2 .64 x 1075 36 0.8 87 x 1078 13 
0.3 52x 107 48 1.2 .91 x 1076 9 


*Surface area of uniform distribution as "seen" by the fluorophotometer. 


measured fluorescein concentration in the 
anterior chamber (the “error’) imme- 
diately following iontophoresis of fluo- 
rescein into the cornea (before any sig- 
nificant mass of fluorescein could have 
entered the anterior chamber) and C, is 
the measured concentration of fluores- 
cein in the portion of the cornea through 
which the beam passes when measuring 
anterior chamber concentration, the ratio 
E:C, is constant. 


C, (3) 


In the normal human eye, the value of R 
was small, .012 + .004 (mean + SD). If 
the value of R is measured for a given eye 
(by measuring E and C,immediately after 
iontophoresis), this value can be used to 
correct subsequent values of anterior 
chamber fluorescence. To use this correc- 
tion, it is necessary to measure corneal 
fluorescein concentration, C,(t), each time 
anterior chamber measurements are 
made: 


corrected AC _ measured AC 


concentration concentration ZR e Celt) 


(4) 


A moderate degree of position sensitivi- 


ty was found in the field of measurement 
of total mass. The excitation field in 
which mass measurement could be made 
is 9.5 mm in diameter for this instrument 
without additional modification. The ex- 
citation intensity was greatest in the cen- 
ter and weaker toward the edges of the 
field; the edge of the field was only 0.7 as 
sensitive as the center of the field, al- 
though the central 5 mm was fairly uni- 
form. Thus, the calibration of mass and 
subsequent measurement of mass de- 
pends on its distribution. This finding led 
us to design our mass standard to be 
radially symmetrical with the solution 
deeper at the center than at the periphery. 

The mass calibration experiment re- 
vealed that this standardization proce- 
dure was appropriate for a 4-mm centrally 
placed depot of fluorescein. The mean 
difference between the mass measure- 
ment and the true mass in the rabbit 
cornea was 1% + 10% (mean + SD) in the 
group of nine rabbit corneas tested. Fur- 
thermore, the mass measurement of these 
central corneal depots was not apprecia- 
bly affected by changing the reflectivity 
of the surface behind the cornea. When 
the reflective surface equivalent to a dark 
brown human iris was changed to one 
equivalent to a light blue human iris, the 
mass reading was increased only 5%. This 
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finding indicates that the initial mass of 
a corneal depot can be measured with 
reasonable accuracy either in dark- or 
light-eyed subjects. This finding does not 
indicate that anterior chamber mass mea- 
surements would be similarly unaffected. 


DISCUSSION 


The use of a xenon flash tube as the 
source of excitation for fluorescence has 
several advantages. First, it allows mea- 
surements to be made rapidly so that no 
appreciable eye movement can occur dur- 
ing the measurement. Second, it allows 
scaling of the photomultiplier light signal 
(for higher intensities of light) so that 
inadvertent entry of stray background 
light is well below the level at which 
photomultiplier tube damage can occur. 
Also, the tube can be protected with shut- 
ters that need to be open only for a brief 
period. Third, it reduces the relative ef- 
fect of background illumination by in- 
creasing the intensity of the excitation 
light to much higher levels than can be 
tolerated by the subject from continuous 
light sources. These three advantages 
have the net effect of making the fluoro- 
photometer convenient for clinical use. 

The use of a matched photomultiplier 
tube to monitor excitation intensity 
would be a useful feature of any fluoro- 
photometer. Variations in light intensity 
from the source or alterations in slit width 
will change the measured fluorescent 
signal, but can be compensated by an 
excitation monitor. Also, temperature- 
dependent and voltage-dependent chang- 
es in photomultiplier tube sensitivity 
tend to be minimized by measurement of 
excitation and fluorescent signals with 
matched photomultiplier tubes. This fea- 
ture improves the stability of the fluoro- 
photometer as compared to a single pho- 
tomultiplier tube system. 

The calibration tests indicate that fluo- 
rescein mass can be measured in the cen- 
tral cornea in subjects with dark or light 
irides. This finding does not indicate that 
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total mass in the combined cornea and 
anterior chamber can necessarily be mea- 
sured accurately when fluorescein is 
widely distributed in these two compart- 
ments. Many factors make such mass 
measurements uncertain, including lack 
of uniform fluorophotometer sensitivity 
in the field of measurement, obscuration 
of the peripheral cornea and anterior 
chamber by the corneoscleral limbal con- 
junctiva, and the intimate association 
between fluorescein and the irregular re- 
flective surface of the iris stroma. Howev- 
er, several methods of measuring aqueous 
humor flow or corneal endothelial per- 
meability to fluorescein do not require 
measurements of combined corneal and 
anterior chamber fluorescein mass,9:14:15 
although measurement of initial corneal 
mass ("dose") of fluorescein is an essen- 
tial step in a newly described method 
(unpublished data). 

The useful range over which fluoresce- 
in measurements can be made depends on 
the physical properties of fluorescein and 
the properties of the eye as well as the 
design of the fluorophotometer. Fluores- 
cein, in high concentrations, attenuates 
the excitation beam, resulting in signifi- 
cant depression of fluorescence measure- 
ments. For concentration measurements, 
equation 2 can be used to predict the 
accuracy of a measurement made at any 
predetermined depth or to correct a mea- 
surement made at a known depth in a 
uniform solution of fluorescein. The ef- 
fect of depth and concentration on meas- 
urements calculated from equation 2 are 
shown (Table 6). If the concentration in 
the excitation path does not exceed 1079 
g/ml, anterior chamber measurements 
can be made with reasonable accuracy 
without bothering to correct for extinc- 
tion. Corneal measurements, made much 
nearer the surface, can be made at higher 
concentrations without correction. 

Fluorescein mass measurements can be 
affected similarly. For corneal mass meas- 
urements, in which the fluorophotometer 
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excitation and observation axes are more 
nearly parallel, equation 2 cannot be ap- 
plied directly, but must be integrated over 
the depth of the tissue. If the lateral 
distribution of fluorescein is uniform, the 
integrated form of equation 2 is applica- 


ble: 


M7 [2s e*MIA] 


M €: M/A (5) 


where M/ is the measured mass, M the 
true mass, M/A the mass per unit area as 
"seen" by the fluorophotometer, and e the 
extinction coefficient. The effect of mass 
and distribution on the accuracy of flu- 
orophotometric measurements is shown 
(Table 6). If the mass of fluorescein does 
not exceed approximately 107° g/cm? in 
the excitation field, reasonably accurate 
measurements of mass can be made with- 
out concern for the effects of extinction. 
Extinction thus places a practical upper 
limit on the concentration or mass that 
can be measured by fluorophotometry in 
the anterior segment of the eye. 

The practical lower limit for concen- 
tration and mass measurements can be 
determined either by instrument sensitiv- 
ity or by the level of background fluores- 
cence and the intensity of stray light that 
passes through the barrier filter. The 
problem of instrument sensitivity is not 
the major factor with this instrument or 
with other instruments that have been 
described. With all instruments, the level 
of stray light can be lowered and instru- 
ment accuracy improved for measuring 
weak solutions of fluorescein by reducing 
background illumination to low levels. 

One cannot eliminate, however, the 
background fluorescence of the ocular 
tissues or the tiny fraction of excitation 
light which, after scattering or reflection 
from the eye, is able to pass the barrier 
filter and excite the photomultiplier tube. 
Combining absorption and interference 
filters is helpful both for the excitation 
and the barrier filters. Additionally, one 
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can measure the fluorescent signal of the 
eye before application of fluorescein and 
subtract this background signal from all 
subsequent measurements. This meth- 
od is useful for corneal measurements, 
but practically unnecessary for anterior 
chamber measurements. 

High concentrations of fluorescein in 
one area of the eye may affect measure- 
ments of low levels of fluorescence in 
another area of the eye. For example, if 
the excitation beam passes through a por- 
tion of the cornea containing ten times the 
fluorescein concentration of the anterior 
chamber, an error of more than 10% will 
be introduced into the measurement of 
anterior chamber fluorescence. The same 
phenomenon has been observed by 
Pederson, Gaasterland, and MacLellan,!$ 
who have suggested also that a correction 
be used. 

Although there are limitations in the 
range of fluorescence that can be mea- 
sured and precautions that must be ob- 
served in interpreting measurements, 
there is a broad range over which accurate 
measurements can be made simply. Other 
researchers have shown that fluoropho- 
tometry is a useful technique for studying 
the physiology of tear flow, corneal endo- 
thelial permeability, and aqueous humor 
flow. 

For many clinical research studies, flu- 
orescein measurement techniques have 
clear advantages, but remain largely un- 
used. The use of a xenon flashtube as the 


‘ light source for fluorophotometry allows 


the excitation beam to reach intense levels 
without bothering the subject. Conse- 
quently, measurements of fluorescence 
can be made rapidly and under lighting 
conditions customarily used in ophthal- 
mic examination rooms. 


SUMMARY 


A new objective fluorophotometer 
measures fluorescein mass or concentra- 
tion in the cornea or anterior chamber. 
The excitation source is a xenon flash 
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tube that allows the measurement of fluo- 
rescence to be made rapidly and conve- 
niently. The instrument is designed for 
use in clinical studies requiring quantita- 
tive measurements of fluorescence in the 
tears, the cornea, and the aqueous humor. 
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VITRECTOMY AND WAGNER'S VITREORETINAL DEGENERATION 


GARY C. BROWN, M.D., AND WILLIAM S. TASMAN, M. D. 
Philadelphia, Pennsylvania 


First described by Wagner! in 1938, 
autosomal dominant vitreoretinal degen- 
eration encompasses a multitude of ocu- 
lar signs. Included in the original de- 
scription are vitreous liquefaction and 
band formation, radial perivascular pig- 
mentation, peripheral retinal pigmenta- 
tion’ (probably lattice degeneration), 
peripapillary choriorétinal atrophy, nar- 
row retinal arterioles; cataracts, myopia, 
and optic atrophy. Since that time, retinal 
breaks,2-® perivascular chorioretinal atro- 
phy, and white without pressure? have 
also been described.. Retinal detachment 
is now recognized to be associated often 
with the disease and has been reported to 
be present in 47 to 67% of cases.?~4 
Redetachments following surgical repair 
are common.? 9 

We describe herein three patients with 
Wagner’s vitreoretinal degeneration who 
underwent  vitrectomy, and suggest 
guidelines for vitrectomy as a therapeutic 
adjunct in the treatment of this disease. 


CASE REPORTS 


Case I—A 14-year-old boy came to the emergency 
room April 12, 1976, with a history of loss of vision 
in the left eye of seven hours' duration. Aside from a 
-16.00 sphere refractive error in both eyes, the pa- 
tient's history was noncontributory for eye disease. 
History of family ocular disorders included one 
sister with a retinal detachment and another sister 


with vitreous membranes and extensive peripheral 


retinal pigmentary changes. 

Visual acuity at the time of examination was R.E.: 
6/15 (20/50); L.E.: 6/60 (20/200). The anterior seg- 
ments were noted to be normal bilaterally. Ophthal- 
moscopic examination of the right eye revealed 
equatorial lattice degeneration temporally. Exami- 
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nation of the left eye showed a bullous 
rhegmatogenous retinal detachment extending from 
the temporal periphery to the optic disk (Fig. 1). 
Vitreous bands were present, and the patient was 
thought to have Wagner's vitreoretinal degeneration. 

Repair of the detached retina was undertaken on 
April 14 with scleral flaps, diathermy in a scleral 
bed, transscleral cryopexy, a silicone tire, an encir- 
cling band, and drainage of subretinal fluid. 
Subretinal fluid accumulation was minimal the first 
postoperative day, but had increased by the second 
postoperative day. This condition - necessitated 
reoperation, at which time the original 8-mm im- 
plant was replaced with a 12-mm implant. Once 
again the retina was flat postoperatively, but 
redetached within three weeks. At this time there 
was apparent developing periretinal membrane for- 
mation. Revision of the scleral buckle was unsuc- 
cessfully attempted on May 28, 1976, and on June 5, 
the patient underwent pars plana vitrectomy with 
further revision of the scleral buckle. On most recent 
examination on Oct. 4, 1977; 16 months later, the 
visual acuity in the left eye was 6/30 (20/100), and 
the retina was flat (Fig. 2). 

Case: 2—An 1ll-year-old girl came here in Febru- 
ary 1975 with a two-month history of decreasing 
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Fig. 1 (Brown and Tanh: Case 1. Initial exam- 
ination. Rhegmatogenous retinal detachment with a 
horseshoe tear and two holes. Note the hypo- 
pigmented peripapillary and perivascular areas, 
perivascular pigmentary deposition, equatorial 
lattice degeneration, and vitreous bands (one of 
which is identified by an arrow). 
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Fig. 2 (Brown and Tasman). Case 1. After vitrecto- 
my. A remnant of one of the vitreous bands (arrow) 
cut during surgery is seen in this wide-angle photo- 
graph 


vision in the right eye. At 5 years of age she had had 
rapidly decreasing vision in the left eye, the cause of 
which was undetermined. Family history revealed 
her mothér had decreased vision bilaterally secon- 
_dary to retinal detachments, and her two brothers 


`: had retinal detachments. Several aunts and uncles 


had histories of impaired vision, the causes of which 
were unknown.” EDT 

Examination on Feb. 25, 1975, ad the visual 
acuity to be R.E.: finger counting. at 6 ft; L.E.: no 
light perception. Refractive error in the right eye 
was a ~11.50 sphere. Refractive error in-the left eye 
was unobtainable because the eye was phthisical 
with band keratopathy. The anterior segment of the 
right eye demonstrated 1* flare and cells, but other- 
wise was within normal limits. Ophthalmoscopic 
examination disclosed’ a total retinal detachment 
with a 90-degree superonasal giant tear and a 20- 
degree superotemporal tear (Fig. 3). Equatorial and 
perivascular pigmentary changes were noted, and 
vitreous bands were present. Because of these 
findings and the family history, the patient was 
thought to have Wagner’s vitreoretinal degeneration. 

Repair of the detached retina was attempted with 
scleral flaps, diathermy to the bed, a silicone plate, 
an encircling band, and drainage of subretinal fluid. 
Fluid remained inferiorly postoperatively, and by 
April 2, 1975, the retina had again detached totally 
with apparent massive periretinal proliferation. A 
second attempt at repair was made on April 8 by 
using a scleral bed wi ith cryotherapy, an encircling 
band, and subretinal fluid drainage, but apparent 
massive periretinal proliferation remained (Fig. 4). 
On May 19, the patient underwent combined 
lensectomy and open-sky vitrectomy. An 8.5-mm 
corneal button was removed at the start of the 
procedure and was replaced upon termination of the 
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Fig. 3 (Brown and Tasman). Case 2. Initial exami- 
nation. Bullous total retinal detachment with two 
tears and a hole. Vitreous bands and pigmentary 
changes, as in Case 1, are present. 


vitrectomy. On follow-up examinations, the retina 
has remained flat (Fig. 5), but the visual acuity was, 
disappointingly, hand motion when the patient was 
last seen in March 1977. 

Case 3—A 3-year-old girl was examined by her 
primary ophthalmologist on April 26, 1976, because 





Fig. 4. (Brown and Tasman) Case 2. Previt- 
rectomy. Fundus as it appeared after the second 


unsuccessful retinal detachment repair. The 
picture is that of apparent massive periretinal prolif- 
eration. 
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Fig. 5 (Brown and Tasman). Case 2. After vitrecto- 
my. Two of the smaller vitreous bands (arrows) still 
remain. The retina was flat at this time and had 
remained so at the 22-month follow-up examination. 


of parental concern over the progressive darkening 
in color of her right iris. Ocular examination 
confirmed this finding and also revealed the pres- 
ence of a cataract and total retinal detachment in the 
right eye. The patient was admitted here, where 
examination under anesthesia on April 29 confirmed 
the presence of a posterior subcapsular cataract and 
a total retinal detachment with two nasal horseshoe 
tears in the right eye (Fig. 6). A —8.00 sphere refrac- 
tive error was noted in the left eye, and vitreous 
bands were present in both eyes. Ophthalmologic 
examination of family members revealed her father 
and a paternal aunt and uncle to have findings 
classic for Wagner’s vitreoretinal degeneration. 

On May 3, repair of the detachment was attempted 
with scleral flaps and a silicone tire, transscleral 
cryotherapy, an encircling band, and subretinal 
fluid drainage. A small amount of subretinal fluid 
remained, but on May 10, examination under 
anesthesis once again disclosed a bullous total reti- 


nal detachment in the right eye with massive 


periretinal proliferation. The patient underwent re- 
vision of the scleral buckle, lensectomy, and pars 
plana vitrectomy on June 28, 1976. The retina re- 
mained flat on most recent examination in June 


1977. 
DISCUSSION 


Prognosis for successful reattachment 
of the retina in Wagner’s disease is poor. 
Hirose, Lee, and Schepens? reported 17 
(52%) of operated eyes to be detached at six 
months in their series of 33 eyes. Addi- 





Fig. 6 (Brown and Tasman) Case 3. Fundus on 
initial examination revealing a bullous total retinal 
detachment with two nasal horseshoe tears. Equato- 
rial lattice degeneration and vitreous bands are 
present, as in the other cases. 


tionally, of those eyes undergoing three or 
more retinal detachment repairs; only _ 
three of ten (30%).rernained attached:, 
Hagler and Crosswell? had surgiéal fail- 
ure in 36% of the eyes of their series of 22 
patients with perivascular chorioretinal 
degeneration, myopia, presenile cataracts, 


and vitreous’ veils... : 


Vitrectomy has been reported to be of 
therapeutic value in patients with retinal 
detachment and vitreous bands,” but to 
our knowledge, there have been no re- 
ports of this procedure being used specif- 
ically for Wagner's disease. Vitrectomy 
seems to be a therapeutic adjunct follow- 
ing unsuccessful retinal detachment re- 
pair using conventional scleral buckling 
and encircling techniques. The retinas of 
our three patients have now remained 
attached for 16, 22, and 12 months, re- 
spectively, after vitrectomy. The patient 
in Case 1 underwent three unsuccessful 
retinal detachment procedures before 
successful vitrectomy, whereas the pa- 
tient in Case 2 underwent attempted re- 
pair twice, and in Case 3, once. " 





488 AMERICAN JOURNAL OF OPHTHALMOLOGY 


At no time in these cases was mem- 
brane stripping attempted, although the 
fundus pictures suggested massive peri- 
retinal proliferation. The majority of the 
gel was removed with the intravitreal 
bands. We believe that these bands are 
vitally important in the production of 
retinal detachment associated with Wag- 
ner's disease. In our cases, they may also 
have been partially responsible for the 
appearance of apparent massive perireti- 
nal proliferation after unsuccessful reti- 
nal detachment repair. Removal of the 
bands may explain successful reattach- 
ment of the retinas. 

Whereas scleral buckling and encir- 
cling band procedures comprise initial 
management, vitrectomy should be con- 
sidered in the therapeutic regime, espe- 
cially in reoperative procedures. 


SUMMARY 


. A 14-year-old boy, an 11-year-old girl, 
and a 3-year-old girl with Wagner’s vit- 
reoretinal degeneration had multiple reti- 
nal detachments. Surgical repair by 
means of conventional scleral buckling 
and encircling techniques was unsuccess- 
ful. However, after vitrectomy, their reti- 
nas remained flat. 
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A COMPARISON OF THE EFFECTS OF TIMOLOL 
AND EPINEPHRINE ON INTRAOCULAR PRESSURE 


ALAN P. Moss, M.D., ROBERT RITCH, M.D., NEWELL A. HARGETT, M.D., 
ALAN N. KOHN, M.D., HARRY SMITH, JR., PH.D., AND STEVEN M. Popos, M.D. 
New York, New York 


The ocular hypotensive properties of 
the beta-adrenergic blocking agents have 
been recognized since 1967, when it was 
noted that oral propranolol decreased the 
intraocular pressure.! Subsequent studies 
showed similar agents, such as oxprenol- 
ol,? pindolol,* atenolol,4~8 and practolol’ to 
be effective in decreasing intraocular 
pressure when administered either sys- 
temically or topically. Some of these 
drugs, however, have been associated 
with severe adverse side effects.9714 

Timolol maleate, another beta-ad- 
renergic blocking drug, has shown im- 

[26 : : 
pressive ocular hvpotensive effects with- 
out significant ocular or systemic side 
effects.1521 Timolol decreased intraocular 
pressure both in normotensive patients’ 
and, as compared to a placebo,!78 
in patients with open-angle glaucoma. 
Short-term studies!? have demonstrated 
that 0.5% timolol solution is at the peak of 
the dose-response curve. At this concen- 
tration, ocular hypotensive effects were 
noted for 24 hours or longer. The mecha- 
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nism of the ocular hypotensive effect has 
not been fully elucidated, but studies!$ 
have suggested effects on the production 
of aqueous. Moreover, timolol appeared 
to be as effective as pilocarpine or epine- 
phrine,!??1 and its effect was additive to 
these commonly used compounds.?9 

We compared the effects of timolol ma- 
leate and epinephrine hydrochloride in 
patients with ocular hypertension or 
open-angle glaucoma. 


SUBJECTS AND METHODS 


Sixteen patients with primary open- 
angle glaucoma and 20 patients with ocu- 
lar hypertension were examined in a 
double-masked crossover study (Table 1). 
Patients were considered to have primary 
open-angle glaucoma if their intraocular 
pressures when not taking medications 
were measured as =22 mm Hg by Gold- 
mann applanation tonometry, and there 
was coexisting characteristic abnormality 
in the visual field, optic nerve head, or 
both. Ocular hypertension was defined as 
untreated intraocular pressure of =25 mm 
Hg, without either of these coexisting 
changes. Although the eyes of each pa- 
tient were treated identically, two open- 
angle glaucoma patients qualified by 
these criteria in one eye only. For the 
purposes of data analysis, only the glau- 
comatous eye was considered. Patients 
were excluded if they had had intraocular 
surgery, severe ocular trauma, dendritic 
keratitis, or active corneal ulcer within 
the previous three months. Also excluded 
were patients with secondary glaucoma, 
including glaucoma resulting from trau- 


AMERICAN JOURNAL OF OPHTHALMOLOGY 86:489-495, 1978 489 


——— 


490 AMERICAN JOURNAL OF OPHTHALMOLOGY 


OCTOBER, 1978 


TABLE 1 
CHARACTERISTICS OF 'THE STUDY POPULATION 


Open-Angle Glaucoma 


Age 
Mean yrs 
Range in yrs 
Sex 
Male 
Female 
Race 
White 
Black 
Hispanic 
Signs 
Altered visual field 
and optic nerve 
Altered visual field 
Optic nerve changes 
Neither visual field nor 
optic nerve changes 


matic angle deformity, corneal abnormal- 
ities preventing reliable applanation to- 
nometry, history of retinal detachment, 
diabetic retinopathy, or any other poten- 
tially progressive retinal diseases, and 
pregnancy or potential pregnancy among 
women not using adequate contraceptive 
methods. 

After a one-week washout period with 
no glaucoma medication, patients re- 
turned for a baseline examination. A sec- 
ond week of washout before baseline was 
carried out if the intraocular pressure 
remained too low to qualify for inclusion 
in the study. Patients who qualified were 
then randomly assigned, according to a 
computer-generated random numbers ta- 
ble, to begin receiving either timolol ma- 
leate or epinephrine hydrochloride. Dos- 
ages were adjusted on weekly return visits 
with coded bottles of ascending concen- 
trations of timolol maleate solution twice 
a day (0.1%, 0.25%, 0.5%) or epinephrine 
hydrochloride solution twice a day (0.5%, 
1.0%, 2.0%) in both eyes. 

Patients were arbitrarily judged to be 
adequately controlled if, on each of two 


Ocular Hypertension 


59.9 63.3 
30-82 49-77 
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measurements 30 minutes apart with a 
Goldmann applanation tonometer, the in- 
traocular pressures of both eyes were «21 
mm Hg or when intraocular pressures 
were <25 mm Hg and the investigator 
believed the patient was having an ade- 
quate clinical response. Examinations 
were performed at approximately the 
same time of day for each patient to 
minimize the effects of diurnal variation 
on intraocular pressure. The controlled 
patients continued in a six-week mainte- 
nance portion of the study. Uncontrolled 
patients and patients completing the 
maintenance period were then crossed 
over into the second treatment period 
with the other drug, preceded by a second 
washout period of one week. 

During the second treatment period, 
the second drug was titrated in patients 
at weekly dose adjustment visits. Those 
patients who were controlled entered into 
a six-week maintenance period. Patients 
completed the study when control was no 
longer possible or on concluding this 
maintenance period. 

During each examination the visual 
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acuity, intraocular pressure, pupil size, 
slit-lamp observation, pulse, and blood 
pressure were recorded. Patients were 
also *questioned as to subjective side ef- 
fects. During baseline, washout, and final 
examination for each treatment, visual 
field, tonography, Schirmer test, and oph- 
thalmoscopic examinations were per- 
formed. 


RESULTS 


Ten of 19 patients receiving epineph- 
rine hydrochloride and 14 of 17 patients 
receiving timolol maleate were controlled 
during the first treatment period (chi- 
square not significant). Overall, the intra- 
ocular pressure of 17 patients was con- 
trolled by both drugs. Timolol, but not 
epinephrine, was effective in ten patients. 
Epinephrine, but not timolol, was effec- 
tive in two patients. Four patients could 
not be controlled by either drug, and 
three patients did not complete the study. 
The number of patients controlled with 
the various concentrations for each study 
drug is shown (Table 2). The total of 30 of 
36 patients controlled with timolol was 
significantly greater than the 19 of 33 
controlled with epinephrine (P«.025). 

For the first treatment period, mean 
baseline intraocular pressures were virtu- 
ally identical (28.9 + 0.6 mm Hg for 
patients initially taking epinephrine and 
28.3 + 0.8 mm Hg for patients initially 
taking timolol). The second washout peri- 
od constituted the baseline for the second 
treatment period. The mean washout in- 
traocular pressure for those patients dis- 
continuing timolol and about to begin 
epinephrine was 23.1 + 0.8 mm Hg. The 
mean intraocular pressure for those pa- 
tients discontinuing epinephrine and 
about to begin timolol was 26.0 + 0.7 mm 
Hg. This difference was not statistically 
significant. 

The mean decrease in intraocular pres- 
sure was significantly greater both for the 
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TABLE 2 


DISTRIBUTION OF PATIENTS CONTROLLED OR IN 
WHOM DRUG WAS INEFFECTIVE ACCORDING 
TO STUDY DRUG CONCENTRATION AND 
STUDY PERIOD 


Initial Crossover Total 

Epinephrine 

Effective 
0.596 8 4 9 
].096 4 4 8 
2.096 ] l 2 

Total 10 9 19 
Ineffective 9 5* 14* 
Timolol 

Effective 
0.1% 6 ll 17 
0.25% 3 2 5 
0.5% 5 3 8 

Total 14 16 30 
Ineffective 3 3 6 


*Three additional patients were lost to follow-up 
during crossover period. 


first treatment period alone and for the 
study overall at both the lowest (P<.05) 
and highest (P<.005) concentration of 
drug used (Table 3). No tachyphylaxis 
was noted for either drug during the six- 
week maintenance period. Three patients 
receiving epinephrine and one patient 
receiving timolol did require one dose 
readjustment each and reentry into the 
maintenance period when a low concen- 
tration of drug failed to maintain effective 
control after initial entry into the mainte- 
nance period. There was no significant 
difference in response to either drug be- 
tween whites and nonwhites or between 
open-angle glaucoma patients and ocular 
hypertensives. 

Among other factors observed, only 
pupil size showed any significant altera- 
tion for either drug. The mean pupil size 
of 3.8 + 0.1 mm in patients receiving 
epinephrine was significantly larger than 
the baseline 3.3 + 0.2 mm (P<.05). The 
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TABLE 3 


MEAN DECREASE IN INTRAOCULAR PRESSURE AT THE LOWEST AND HIGHEST CONCENTRATIONS OF THE 


STUDY DRUGS 


Decrease in IOP (Mean mm Hg + SE) 


Before No. of After No. of 
Crossover Patients Crossover* Patients Total 

Lowest concentration 

Epinephrine 49+ 0.9 (19) 3.0 + 0.2 (17) 4.0 + 0.2 

Timolol 6.9 + 0.291 (17) 5.6 + 0.21 (19) 6.3 + 0.1} 
Highest concentration 

Epinephrine 6.9 + 0.2 (19) 41+ 0.2 (17) 5.1+ 01 

Timolol 8.6 + 0.91 (17) 6.7 + 0.21 (19) 7.7 + 0.18 


*Designates from crossover washout baseline. 


Significant difference between patients tested with epinephrine and those tested with timolol, Student-t 


test: TP «05 
IP«.01 
$P«.005. 


mean pupil size of 3.5 + 0.1 mm in 
patients receiving timolol did not differ 
significantly from that of the patients tak- 
ing epinephrine or from baseline. No sig- 
nificant alterations during the study were 
found for visual acuity, applanation tono- 
graphy, Schirmer test, visual field, optic 
nerve head pulse, and blood pressure. 
Adequate data on applanation tonography 
and Schirmer testing were available, 
however, for only 19 and 12 patients, 
respectively. 

Four adverse reactions required cessa- 
tion of administration of the study drug 


during the epinephrine treatment period: 
(1) headache and burning, (2) blurred 
vision, (3) blepharoconjunctivitis, and (4) 
palpitations (Table 4). An additional pa- 
tient stopped taking epinephrine when 
he was hospitalized with a myocardial 
infarction. Patients taking timolol had no 
significant adverse side effects. 


DISCUSSION 


This double-masked crossover compar- 
ison study demonstrated timolol to be an 
effective ocular hypotensive agent. Most 
patients took the drug throughout both a 


TABLE 4 
RECURRENT MINOR ADVERSE SIDE EFFECTS 


Subiective 
Burning, smarting, soreness, or headache 
Dryness, foreign body sensation, or tearing 
Blurred vision 
Itching 

Objective 
Conjunctival hyperemia 


No. of Patients 


Epinephrine Timolol 
7 5 
l 2 
3 0 
1 0 
3 5 
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' three-week dose adjustment and a six- 
. week maintenance, without adverse ocu- 


lar or systemic side effects. No evidence 
of taehyphylaxis was noted during this 
length of time. 

The epinephrine salts have long been a 
mainstay in the treatment of glaucoma .?? 
Timolol was both more effective in de- 
creasing intraocular pressure and better 
tolerated than epinephrine hydrochloride 
at the concentrations used in this study. 
The maximum ocular hypotensive effect 
of either drug, however, was not analyzed 
because of the design of the study. 

Of 36 patients in the study, 17 were 
controlled. with 0.196 timolol, the lowest 
concentration used. This could suggest 
that 0.1% timolol approaches the peak of 
the timolol dose response curve for many 
patients. An alternative explanation, how- 
ever, might be that the arbitrary end point 
of control of 22 mm Hg or less, estab- 
lished for drug titration in this study, 
could have resulted in many submaximal 
responses to timolol. The findings of 
Zimmerman?! that 0.5% timolol appeared 
to yield the maximal ocular hypotensive 
effect supports the latter interpretation. 
Conversely, only nine patients were con- 
trolled by the lowest concentration (0.5%) 
of epinephrine, with ten additional, pa- 
tients controlled by 1.0% or 2.0%. Since 
the drug was titrated in all patients until 
controlled, or until the drug was found to 
be ineffective, most patients received 
1.0% or 2.0% epinephrine. Dose-response 
investigations for epinephrine have 
shown that maximum responses are gen- 
erally achieved with the 1% solution, 
with slight additional efficacy at the 2% 
concentration.??7?6 Thus, patients more 
likely demonstrated a near-maximal re- 
sponse to epinephrine than to timolol at 
the concentrations used during this study. 

Significant changes in outflow facility 
were not noted with timolol, which con- 
firmed previous findings.!® Yablonski?? 
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showed by fluorophotometry that the ocu- 
lar hypotensive effect of timolol could be 
accounted for by reduced production of 
aqueous. Previous studies have shown 
that enhancement by epinephrine of out- 
flow facility occurs with 1% or greater 
concentrations,??24^ used over extended 
periods??? in patients with glaucoma.*? | 
These studies are inconsistent.997?? In our 
study, we noted no significant effect of 
epinephrine on facility of outflow. 

No effects of timolol on pupil size, 
visual acuity, pulse, or blood pressure 
were found, which confirmed previous 
reports. 15:17- 19 

None of the patients had any severe 
adverse reactions while taking timolol, 
which agreed with earlier studies.15^!? In 
contrast, a number of patients (four of 36) 
were unable to tolerate epinephrine dur- 
ing the relatively short period of our 
study. The adverse reactions were typical 
of those known to limit patient tolerance 
to epinephrine.?? Only a few patients 
voiced complaints or showed signs of 
minor irritation with either drug. 

Untoward side effects, including vari- 
ous cutaneous eruptions, have been noted 
with systemic oxprenolol!?U"4 and pro- 
pranolol./? Topical propranolol could not 
be used for chronic treatment of glauco- 
ma because of its local anesthetic effects. 
Adverse reactions to other beta-blocking 
agents have been widely reported in pre- 
vious studies. The oculomucocutaneous 
syndromes and sclerosing peritonitis as- 
sociated with the systemic administration 
of practolol are the most serious adverse 
reactions and are thought to have an auto- 
immune basis.9 ! 

Little research has been done on prac- 
tolol as a topically applied ocular hypo- 
tensive agent. Such adverse reactions 
have not been reported with any of these 
agents when administered topically to the 
eye.97" There were no significant changes 
in Schirmer test or in rose bengal staining 
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during our study; however, Mackie, Seal, 
and Pescod®* pointed out that these are 
insensitive indices of tear flow. A more 
sensitive sign of dysfunction, such as tear 
lysozme concentration?? or tear flow 
fluorophotometry,34 may be helpful dur- 
ing future clinical studies. 


SUMMARY 


We conducted a double-masked, six- 
week crossover study comparing bilateral 
twice-a-day therapy with timolol maleate 
(0.1%, 0.25%, and 0.5%) and epinephrine 
hydrochloride (0.5%, 1.0%, 2.0%) in 36 
otherwise untreated patients. Increasing 
concentrations of each drug were admin- 
istered until an arbitrary level of control 
was achieved before each of the six-week 
follow-up periods. 

Seventeen patients were controlled by 
both drugs and four patients were con- 
trolled by neither drug. Timolol, but not 
epinephrine, was effective in ten patients, 
whereas. epinephrine, but not timolol, 
was effective in two patients. Three pa- 
tients did not complete the study. The 
mean decrease in intraocular pressure 
from baseline was significantly greater 
with timolol than with epinephrine both 
before crossover and overall at both the 
lowest and highest concentrations of drug 
used. Significant toxicity was produced in 
four patients during treatment with epi- 
nephrine, but in no patients during treat- 
ment with timolol. 


REFERENCES 


1. Phillips, C. I., Howitt, G. and Rowlands, D. J.: 
Propranolol as an ocular hypotensive agent. Br. J. 
Ophthalmol. 51:222, 1967. | 

2. Sharef, E., Haroun, E. A., Ishaac, Z., El Shewy, 
T. M., and Nasset, A.: The effect of some beta- 
adrenergic blockers on human intraocular pressure. 
Exp. Eye Res. 19:223, 1974. 

3. Bonomi, L. and Steindler, P.: Effect of pindolol 
on intraocular pressure. Br. J. Ophthalmol. 59:301, 
1975. 

4. Elliot, M. J., Cullen, P. M., and Phillips, C. I.: 
Ocular hypotensive effect of atenolol (Tenormin, 


AMERICAN JOURNAL OF OPHTHALMOLOGY 





OCTOBER, 1978 


LC.L). A new beta-adrenergic blocker. Br. J. Oph- 
thalmol. 59:296, 1975. 

5. Wettrell, K., and Pandolfi, M.: Effect of topical 
atenolol on intraocular pressure. Br. J. Ophthalmol. 
61:334, 1977. g 

6. Phillips, C. I., Gore, S. M., MacDonald, M., 
and Cullen, P. M.: Atenolol eye drops in glaucoma. 
A double-masked controlled study. Br. J. Ophthal- 
mol. 61:349, 1977. 

7. Vale, J., and Phillips, C. I.: Practolol (Eraldin) 
eye drops as an ocular hypotensive agent. Br. J. 
Ophthalmol. 57:210, 1973. 

8. Felix, R. H., Ive, F. A., and Dahl, M. G. C.: 
Cutaneous and ocular reactions to practolol. Br. 
Med. J. 4:321, 1974. 

9. Wright, P.: Untoward effects associated with 
practolol administration. Oculomucocutaneous syn- 
drome. Br. Med. J. 1:595, 1975. 

10. Fleming, H. A., and Hickling, P.: Pleural 
effusions after practolol. Lancet 2:1202, 1975. 

11. Amos, H. E., Birgden, W. D., and McKerron, 
R. A.: Untoward effects associated with practolol. 
Demonstration of antibody binding to epithelial 
tissue. Br. Med. J. 1:598, 1975. 

12. Jensen, H. A., Mikkelsen, H. L, Wadskow, S., 
and Sondergaard, J.: Cutaneous reactions to pro- 
pranolol (Inderal). Acta Med. Scand. 199:363, 1976. 

13. Holt, P. J. A., and Waddington, E.: Oculocu- 
taneous reaction to oxprenolol. Br. Med. J. 2:539, 
1975. 

14. Leonard, J. C.: Oxprenolol and a psoriasis- 
like eruption. Lancet 1:630, 1975. 

15. Katz, I. M., Hubbard, W. A., Getson, A. J., and 
Gould, A. L.: Intraocular pressure decrease in nor- 
mal volunteers following timolol ophthalmic solu- 
tion. Invest. Ophthalmol. 15:489, 1976. 

16. Zimmerman, T. J., Harbin, R., Pett, M., and 
Kaufman, H. E.: Timolol and facility of outflow. 
Invest. Ophthalmol. 16:623, 1977. 

17. Zimmerman, T. J. and Kaufman, H. E.: Ti- 
molol. A new B-adrenergic blocking agent for the 
treatment of glaucoma. Arch. Ophthalmol. 95:601, 
1977. 

18. : Timolol. Dose response and duration 
of action. Arch. Ophthalmol. 95:605, 1977. 

19. Ritch, R., Hargett, N. A., and Podos, S. M.: 
The effect of 1.596 timolol maleate on intraocular 
pressure. Acta Ophthalmol. 56:6, 1978. . 

20. Obstbaum, S., Galin, M., and Katz, I.: Effect 
of beta-blockers on intraocular pressure. Presented 
at the annual meeting of the Association for Re- 
search in Vision and Ophthalmology, Sarasota, Flor- 
ida, April 27, 1977. 

.21. Boger, W. P., Steinert, R., Puliafito, C. and 
Pavan-Langston, D.: Timolol and pilocarpine oph- 
thalmic solutions in therapy of open-angle glauco- 
ma. A double-blind clinical study. Presented at the 
Annual Meeting of the Association for Research in 
vison and Ophthalmology, Sarasota, Florida, April 
27, 1977. 

22. Drance, S. M., and Ross, R. A.: The ocular 





VOL. 86, NO. 4 


n of epinephrine. Survey Ophthalmol. 14:330, 
1970. 

23. Holland, M. G., and Wei, C.: Epinephrine 
dose-response characteristics of glaucomatous 
human eyes following chemical sympathectomy 
M §-hydroxydopamine. Ann. Ophthalmol. 5:633, 

973. 

24. Obstbaum, S. A., Kolker, A. E., and Phelps, C. 
D.: Low-dose epinephrine. Effect on intraocular 
pressure. Arch. Ophthalmol. 92:118, 1974. 

25. Brounley, D. W.: A comparison of pilocarpine 
hydrochloride and epinephrine bitartrate. Ann. 
Ophthalmol. 3:970, 1974. ; 

26. Kronfeld, P. C.: Dose-effect relationships as 
an aid in the evaluation of ocular hypotensive drugs. 
Invest. Ophthalmol. 3:258, 1965. 

27. Yablonski, M. E., Zimmerman, T. J., Walt- 
man, S. E., and Becker, B.: A fluorophotometric 
study of the effect of timolol on aqueous humor 
dynamics. Exp. Eye Res. In press. 

28. Ballintine, E. J., and Garner, L. L.: Improve- 
ment of the coefficient of outflow in glaucomatous 


EFFECTS OF TIMOLOL AND EPINEPHRINE 


495 


eyes. Prolonged treatment with epinephrine. Arch. 
Ophthalmol. 66:314, 1961.  - 

29. Becker, B., Pettit, T. H., and Gay, A. J.: 
Topical epinephrine therapy of open-angle glauco- 
ma. Arch. Ophthalmol. 66:219, 1961. 

30. Richards, J. S. F., and Drance, S. M.: The 
effect of 2% epinephrine on aqueous humor dynam- 
ics in the human eye. Can. J. Ophthalmol. 2:259, 
1967. 

31. Kronfeld, P. C.: The efficacy of combinations 
of ocular hypotensive drugs. Arch. Ophthalmol. 
18:140, 1967. 

32. : Early effects of single and repeated 
doses of L-epinephrine in man. Am. J. Ophthalmol. 
72:1058, 1971. 

33. Mackie, I. A., Seal, D. V., and Pescod, J. M.: 
Beta-adrenergic receptor binding drugs. Tear lyso- 
zyme and immunological screening for adverse re- 
action. Br. J. Ophthalmol. 61:354, 1977. 

34. Mishima, S., Gasset, A., Klyce, S. D., and 
Baum, J. L.: Determination of tear volume and tear 
flow. Invest. Ophthalmol. 5:264, 1966. 





MEDICOLEGAL HAZARDS OF INTRAOCULAR LENS IMPLANTING 


JEROME W. BETTMAN, M.D. 
Woodside, California 


. The number of intraocular lens im- 
plants (IOL) has increased such that the 
procedure can no longer be considered 
experimental. In one year, some 3,000 
ophthalmologists implanted approxi- 
mately 75,000 lenses.! There are never- 
theless associated medicolegal hazards 
that do not exist to the same degree with 
other procedures. The- safety and efficacy 
of intraocular lenses have yet to be estab- 
lished. A study to determine this, funded 
by the National Eye Institute, is under 
way. Special requirements of the Food 
and Drug Administration governing in- 
vestigational devices must be met.2 

The number of medicolegal claims 
filed by patients who have had implants is 
increasing because more surgeons are 
using more implants. The time interval 
between the alleged act. of malpractice 
and the trial is so long that years must 
elapse before the number of claims can be 
estimated. In San Francisco the average 
time between the alleged substandard act 
and the trial is now five years. I speculate 
that the number of claims based on lens 
implants will be large within a few years. 
My series of cases of "malpractice" suits 
in ophthalmology now stands at 275. Two 
years ago, when this series was almost 
200, it included no claims related to intra- 
ocular lenses; one year ago there were two; 
now there are ten, and I am aware of 16 
more. 

I believe. that den are reasons why 
there is an unusual risk of litigation with 
IOL implanting, and special precautions 
should be taken to minimize the risk. 


From the Departments of Ophthalmology, Pacific 
Medical Center, San Francisco; University of Cali- 
fornia, San Francisco; Stanford University; Stan- 
ford, California.  . 

Reprint requests to Jerome W. Bettman, M.D., 
3910 Sand Hill Rd., Woodside, CA 94062. 
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I will not discuss the d pre- 
cautions that may be taken to avoid litiga- 
tion in the ordinary case without implant. 
This has been extensively discussed.? 

"The following produce an increased 
hazard of litigation: (1) publicity; (2) an 
unfavorable risk:benefit ratio in many 
cases; and (3) special problems related to 
informed consent and, as a part of this, 
diminished opportunity to establish rap- 
port between ophthalmologist and pa- 
tient. 

Intraocular lens implants, an exciting, 
new, and appealing development i in cata- 
ract surgery, have and will continue to 
generate more publicity in the lay media 
than more mundane opérations. The pub- 
licity is frequently inaccurate, and if it is 
more favorable tban the facts justify, a 
patient will expect that a good result is 
routine and may sue if it is not. Unfavor- 
able publicity may cause the patient with 
a poor result to ask why his surgeon 
sübjected him to the jeopardy of this 
procedure, even if the patient requested 
it. 

Publicity has encouraged a large num- 
ber of patients to ask the ophthalmologist 
to put in an implant. Many surgeons have 
felt the pressure to put in an implant 
against their own judgment. Some have 
undertaken the operation because of fear 
of losing the patient if they. refused. 
Among this group are some with inade- 
quate skill or insufficient training. 

The risk:benefit ratio is often unfavor- 
able. Consider the patient with preopera- 
tive visual acuity of 6/18 (20/60) in one 
eye and 6/6 (20/90) in the other. If all goes 
well, his vision is moderately improved. 
If problems arise, the 6/18 (20/60) eye 
may become an implanted 6/120 (10/200) 
eye. The patient will be unhappy. If rap- 
port, informed consent, and other prelim- 
inaries were inadequate, the patient may 
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be angry; and unhappy, angry patients 
frequently sue. This is not just a theoreti- 
cal situation. 

My series included 275 cases of litiga- 
tion in ophthalmology, in 60 of which 
cataract operations were the primary 
problem. Ten had intraocular lens im- 
plants. Another group had extenuating 
reasons for litigation and probably would 
have sued regardless of the preoperative 
vision. These were eliminated from fur- 
ther consideration and included cases of 
cataracts induced by drugs, toxins, or 
radiation; eyes damaged by chemical 
burns, contact lenses and the like; con- 
genital cataracts; and endophthalmitis. 

There were some in which the preoper- 
ative vision could not be ascertained. 
There remained 13 without extenuating 
reasons for litigation, in whom no im- 
plant had been inserted. The preoperative 
vision is shown (Table 1). Only one of the 
13 patients had visual acuity in the better 
eye of less than 6/18 (20/60). Obviously, 
these patients had more to lose than indi- 
viduals whose vision in the better eye was 
poor. The preoperative visual acuity in 
the ten intraocular implant cases that 
came to litigation is shown (Table 2). 


TA 
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None of the patients had visual acuity of 
less that 6/18 (20/60) preoperatively. This 
suggests that patients with relatively good 
vision preoperatively are more inclined to 
sue than those with poor vision. 

One of the more common indications 
for lens implants is good vision of one 
eye. Even the visual acuity in the eye to 
be implanted is not too bad in a number 
of cases. Gentry lists the preoperative as 
well as the postoperative vision in the 
implanted eye in 100 patients. Thirty of 
the 100 had preoperative visual acuity of 
6/18 (20/60) or better. One would pre- 
sume that the visual acuity in the other 
eye was better than that in the implanted 
eye, in most cases. This is not a favorable 
risk:benefit ratio. The anlage for litigation 
is present and, if the surgical result is not 
good, beware. 

The circumstances were different be- 
fore we had the pseudophakos to offer the 
patient. The surgeon was less willing to 
operate on a patient with one good eye 
because of the obvious difficulties in at- 
taining binocularity and because of un- 
certainty that the patient could, or would, 
wear a contact lens. The deterrent was 
removed with the advent of the pseudo- 


BLE 1 


PREOPERATIVE VISUAL ACUITY IN 13 CASES OF CATARACT PATIENTS 


WITHOUT IOLS THAT CAME TO LITIGATION 


Patient Age 
No. (yrs) 
1 57 
2 TI 
3 66 
4 73 
5 82 
6 80 
T. 56 
8 63 > 
9 Not obtained 
10- 
ll 50 
12 Not obtained 
13 46 


Visual Acuity 
R.E. 


6/6 (20/20) 
6/154- (20/504-) 
6/30 (20/100) 
6/9+ (20/304 ) 
6/7.5 (20/25) 
6/60 (20/200) 
6/7.5 (20/25) 


Finger counting 


6/15 (20/50) 


6/30 (20/100) 
6/6 (20/20) 
6/60— (20/200—) 


' Hand motions 


Visual Acuity 
L.R. 


6/12 (20/40) 
6/6 20/20) 
6/6 (20/90) 
6/24 (90/80) 
Finger counting — 15' 
6/7.5 (20/25) 
6/30 (20/100) 
6/6 (20/20) 
6/18 (20/60) 
6/30 (20/100) 
6/60 (20/200) 
6/6 (20/90) 
6/15 (20/15) 
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TABLE 2 
VISUAL ACUITY IN TEN IOL CASES THAT CAME TO LITIGATION 
Preoperative Visual Acuity Postoperative Visual Acuity With IOL 

Patient Age E a aa aa 

No. (yrs) R.E. L.E. R.E. L.E S 

14 68 6/9—2 (20/30—2) 6/60 (20/900) Not operated 6/30 (20/100) 

15 59 6/12 (20/40) Unknown Not operated 6/120—~ (20/400—) 

16 63 Unknown 6/9 (20/30) 6/60 (20/200) Not operated 

17 77 6/18 (20/60) 6/60 (20/200) 6/6 (20/20) 6/24 (20/80) 

without IOL 

18 75 6/9 (20/30) 6/60+2 (20/200 +2) Not operated “Unimproved” 

19 81 Unknown 6/24 (20/60) <6/60 (<20/200) 6/4.5 (20/15) 

20 64 6/30 (20/100) 6/7.5 7.5 (20/25) 6/12 (20/40) Not operated 

21 84 6/60 (20/200) 6/9 (20/30) 6/12 (20/40) Not operated 

22 54 6/6 (20/20) Unknown Not operated Hand motions 

23 70 6/12— (20/40—) 6/22 (20/70) Not operated 6/6/ (20/200) 


phakos. Possibly a new deterrent, the 
threat of litigation, is being substituted. 

Informed consent is even more impor- 
tant in implant cases than in most others. 
The use of an implant is an elective 
procedure, and in all elective procedures, 
the need for fully informed consent is 
much greater than in others. The impor- 
tance of informed consent is further am- 
plified by the common situation in which 
the implant surgeon is busy and has little 
time to build a rapport with the patient. 
These patients are frequently referred to 
him and are seen for only a short period 
before and after the operation. 

The incidence of suits against chiro- 
practors is not high. The chiropractor has 
little to sell except his rapport with the 
patient. The rapport is enhanced by time 
spent in manipulation and conversation. 
The chiropractor’s knowledge and thera- 
peutic ability may leave much to be de- 
sired, but he rarely gets sued. The implant 
surgeon is in an opposite position. 

The methods of conveying information 
basic to consent may be written or verbal. 
Because of the unusual risk, both should 
be used. 

A written form should be developed for 
implants, although I am not always in 
favor of them for all procedures. Verdicts 
based on informed consent theoretically 
should be nonexistent because it is some- 


thing that the surgeon can protect against 
in advance, unlike many medical compli- 
cations. Yet the perfect form has not been 
devised. I have solicited the opinions of 
several excellent attorneys who only prac- 
tice medicolegal defense. Their opinions 
vary enormously. I shall not attempt to 
offer a model form, but will submit guide- 
lines that are distilled from a number of 
opinions. 

There are two fundamentals: (1) All 
significant information must be conveyed 
so that the patient understands, and the 
surgeon should be reasonably certain that 
he does understand. This requires feed- 
back in the form of verbal communica- 
tion. The test as to whether the informa- 
tion should be conveyed is whether or not 
a prudent person, if informed of the given 
risk, might be influenced in his decision. 
(2) Evidence that the patient was in- 
formed must be documented in such a 
way that the patient cannot deny it. Gen- 
erally, it is wise to keep the disclosure 
simple, but to cover the more common 
and serious problems in general terms. I 
would include the following information: 
(A) The procedure is new, although not 
experimental. Long-term hazards may 
exist of which we are unaware. (B) The 
risk of complications is greater than with 
a cataract without implant. Although 
there are advantages, there are also greater 
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perils, such as hemorrhage, infection, the 
need for additional operations, and di- 
minished or even complete loss of vision. 
Special risks known to be associated with 
cerfain types of pseudophakos should be 
presented. 

It is wise to include the possibility of 
blindness in the eye because if a prudent 
person accepts this risk, he can hardly 
maintain that he would have refused the 
procedure because of a significantly less- 
er complication. 

The risk of anesthesia should be in- 
cluded, even the rare possibility of death, 
but mentioning death does not absolve 
the surgeon of other risks. Death is not a 
realistic peril to most people, and the 
patient will say that the possibility was 
too remote to influence him, although 
other complications did. 

In reading several standard consent 
forms for lens implanting, I have been 
disturbed that some did not indicate that 
the risk was greater with implants than 
with the ordinary cataract. Because stan- 
dard complications, for example, hem- 
orrhage, infection, and the like, are 
presented, this does not convey the possi- 
bility of added risk. The patient may, and 
in some instances has, used this as a 
complaint. 

(C) One should clearly explain that 
foreign material is implanted, and that 
there is need for prolonged medication. 

(D) The patient must understand that 
the surgeon may decide not to implant a 
pseudophakos. The surgeon must have 
the freedom to abort the procedure, if 
indicated. Patients have sued because of 
failure of implantation. 


Some, attorneys think that the disclo- 


sure should include the approximate inci- 


dence in percentages of the more common _. 


risks, but others disagree. The argument 
‘in favor of including them is that the 
plaintiff might say that the complication 
was mentioned, but he had no idea it was 
| that common. Conversely, if the percent- 
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ages are specified, the actual incidence 
may differ substantially from the given 
figure. This could be difficult. I give an 
indication of incidence without stating 
figures. 

If a printed form or a routine taped 
message is to be used, the form or tape 
must be properly done, or it can be in- 
criminating. It is unwise for a surgeon to 
write such a form or dictate such a tape 
without good legal advice, which should 
be obtained from an attorney experienced 
in the defense of physicians. Such an 
attorney may be found through the guid- 
ance of medical societies. There are forms 
available through the Implant Society 
and other sources. These are helpful as a 
basis, but modification with the help of 
an attorney may be desirable. 

The form should be signed by the pa- 
tient, spouse, office nurse, or all three, but 
only after verbal communication has in- 
dicated that the patient does understand 
what he has read or heard. It is well to ask 
questions of the patient to determine his 
understanding (feedback) The verbal 
portion should be done by the surgeon, 
not a receptionist, nurse, or even the as- 
sistant surgeon. 

Ideally, the verbal portion of the in- 
forming process should start before the 
consent form is used. It is usually wise to 
talk to the patient about your own think- 
ing in the decision-making process as 
the advantages and disadvantages are 
weighed. Keeping the patient fully in- 
formed, leveling with him at all times, 
can be an important factor in the prophy- 
laxis of suits for alleged malpractice. 

One may have the patient listen to a 
tape instead of reading the printed form. 
The creation of the tape requires all of the 
careful plànning that the printed. form 
does, but has a disádvantage: the patient 
cannot sign it. Even if he signs a state- 
ment that he heard and understood the 
tape, he may later maintain that it was not 
that tape, or that part was missing or 
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inaudible. Movies or brochures that ex- 
plain the procedure have a similar disad- 
vantage. The patient may allege that it 
was not that movie or brochure which 
was presented to him. 

One can tape the verbal information as 
it is being conveyed to the patient, such 
as, “I am speaking to Mr. Jones about his 
operation which is scheduled for... .” 
After conveying the information, the mi- 
crophone can be handed to the patient for 
his feedback. This has the advantage that 
the patient’s voice is recorded as a docu- 
mentation, but there are two disadvan- 
tages: (1) if it is not done right, it can be 
used as evidence against the surgeon; (2) 
numerous tapes can be expensive, ‘and 
storage may be a problem. 

Whatever method is used should not be 
so cumbersome as to make it unfeasible. 

A printed form, properly constructed 
for the surgeon’s needs, used with verbal 
communication, and signed by the pa- 
tient and a witness is probably the best 
method of obtaining informed consent for 
the implant operation. 

What may be an adequate method of 
informed consent for the established 
leaders in the field may not be adequate 
all surgeons. Surgeons such as Jaffe, 
Kratz, Galin, and others of their experi- 
ence, have set the standard. Therefore, it 
is difficult for the plaintiff to maintain 
that their procedure is below standard, a 
synonym for malpractice, because their 
actions are the standard. Such is not the 
case with the average surgeon, and he is at 
greater risk of litigation. 

Informed consent should be obtained 
before the patient is hospitalized. If not, 
the patient may claim that the confusion 
of registering, preliminary tests, and med- 
ications made it impossible for him to 
understand clearly. 
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There are special medicolegal hazards 
associated with the use of the pseudo- 
phakos, but those hazards can be mini- 
mized if the surgeon does not operate on a 
patient who does not have a signifiant 
visual handicap, and if he uses a well- 
planned method of obtaining informed 
consent and documents it. 

The procedures important to diminish 
the possibility of litigation in all of medi- 
cine are no less important here. These 
include attaining competence in the given 
procedure, keeping good medical records, 
using consultants whenever indicated, 
and, above all, always maintaining good 
rapport with the patient. 


SUMMARY 


If the result of cataract extraction is not 
good, patients with relatively good preop- 
erative vision are more likely to sue than 
those with poor preoperative vision. One 
of the usual indications for use of a 
pseudophakos is good vision in one eye. 
At times the preoperative acuity in the 
operated eye is not bad. This creates an 
unfavorable risk:benefit ratio. Other fac- 
tors that add to the risk of litigation are 
publicity in the lay press and problems 
with properly informing the patient to 
obtain consent. 
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THE INCIDENCE OF HLA ANTIGENS IN BLACK PRIMARY OPEN-ANGLE 
GLAUCOMA PATIENTS 


JUNE FORE SHAW, M.D., RALPH Z. LEVENE, M.D., AND JOHN G. SOWELL, PH.D. 
° Birmingham, Alabama 


| Many associations between HLA anti- 
gens and diseases have been reported and 
the most comprehensive compilation and 
interpretation of the.data is in HLA and 
Disease.! Only a few ophthalmic diseases 
have exhibited a positive association with 
an HLA antigen to the degree of statistical 
conformity required by the HLA and Dis- 
ease Registry: acute, anterior uveitis, 
optic neuritis, Harada’s disease, Behget's 
disease, and retinoblastoma.! The glauco- 
ma data submitted for joint analysis to the 
First International Symposium on HLA 
and Disease (Paris, 1976) were derived 
from one Japanese and three white popu- 
lations, two of the latter originating in the 
United States. According to the Registry 
analysis, the submitted data showed no 
statistically significant association be- 
tween the HLA antigens and glaucoma. E 
Eight publications from two institutions 
in the United States claim that HLA anti- 
gens are positively associated with gláu- 
coma.?-? One® claims a statistically sig- 
nificant increase in HLA-B7 and HLA- 
B12 in a black glaucoma population; an- 
other? a decrease in HLA-Al and 
HLA-A11 in black glaucoma patients. _ 
In an effort to confirm these claims, we 
undertook this study to compare the HLA 
antigen frequencies in black primary 
open-angle glaucoma patients to those in: 
(1) black nonglaucomatous patients; (2) 
normal, nondiseased black individuals; 
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and (3) a’ control group of nondiseased 
North American blacks? (Sixth Interna- 
tional HLA Workshop data). 


SUBJECTS AND METHODS 


Selection of populations—Forty-eight 
black primary open-angle glaucoma 
(POAG) patients were randomly chosen 
for HLA typing from the ophthalmology 
clinic of the Eye Foundation Hospital. 
All patients had untreated intraocular 
pressures greater than 21 mm Hg and 
characteristic glaucomatous field. chang- 
es. The male:female ratio of this popula- 
tion was 19:29; the age range was 43 to 93 
years with a median of 72 years. — — 

Forty-eight black patients without 
glaucoma were randomly selected from 
the ophthalmology clinic patient popula- 
tion for HLA typing. These patients had a 
variety of nonglaucomatous ophthalmic 
conditions, and the majority were cataract 
or refractive patients. The male:female 
ratio of this group was 12:36; the age 
range was 41 to 93 years with a median 
age of 68 years. . 

Fifty-one black, normal, healthy per- 
sons previously HLA-phenotyoed were 
used as controls. This control group of 
blacks was characterized by serum reac- 
tions with anti-HLA antisera from the 
Sixth and Seventh International Histo- 
compatibility Testing Workshops, . the 
First and Second HLA Workshops of the 
Americas, and with local and National 
Institutes of Health antisera. The male: 
female ratio in this population was 4:47 
and the age range was 25 to 40 years. 
These’ persons were unrelated. laboratory 
or hospital personnel. 

Published datai? on HLA antigen fre- 
quencies for North American blacks from 
the Sixth International Workshop, com- 
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prising 356 randomly selected nonrelated 
individuals, were used for nonstatistical 
comparison, 

HLA typing—HLA typing was per- 
formed by a modification of Amos' two- 
stage lymphocytotoxicity technique.11? 
A 10-ml sample of heparinized whole 
blood from each eye patient was obtained 
by eye clinic personnel. The samples 
were not disease-identified on submission 
to the tissue typing laboratory. A relative- 
ly pure suspension of lymphocytes was 
prepared by red blood cell sedimentation 
with methyl-cellulose, followed by gran- 
ulocyte elimination with iron filings, and 
subsequent elimination of contaminating 
red blood cells with specific anti-A, anti- 
B, or anti-H. Lymphocytes were resus- 
pended in Hanks' solution at a concentra- 
tion of 2 x 108/ml. A panel of 250 HLA- 
antisera was used for typing. These anti- 
sera, comprised of local and National 
Institutes of Health antisera, represented 
16 A-locus antigens and 19 B-locus anti- 
gens. Those lymphocytes exhibiting 
HLA-B7, HLA-Bw22, or HLA-Bw42 ac- 
tivity were reacted with 40 additional 
antisera corresponding to these antigens. 
These additional antisera were used in 
the Sixth and Seventh International HLA 
Workshops to identify these specificities. 

The lymphocytotoxicity procedures 
were performed in plastic microtiter trays 
by incubating approximately 2,000 lym- 
phocytes with 0.001 ml of each antiserum 
30 minutes, a subsequent wash with Bar- 
bitol buffer, a further 60-minute incuba- 
tion with 0.005 ml of rabbit complement, 
and then the addition of trypan blue to 
demonstrate cytotoxicity. The percent cy- 
totoxicity for each antiserum was evaluat- 
ed and the presence or absence of each 
HLA antigen was recorded, resulting in 
the HLA phenotype for each person. The 
96 individuals thus phenotyped were 
then assigned to the POAG or non-POAG 
group. 

The incidence of each of the 16 A-locus 
antigens and 19 B-locus antigens was 
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tabulated for the POAG patients, the 
non-POAG patients, and the control 
group. The percent antigen frequency 
was calculated for each antigen in each 
group. : 

Statistical analysis—Contingency 2 x 
2 tables were constructed for those anti- 
gens that demonstrated an apparent sug- 
gestive difference in incidence in the 
POAG vs non-POAG groups. From these 
2 x 9 tables, chi-square values were cal- 
culated by using Yates' correction for 
continuity.!? 

Individual P values were calculated 
from the chi-square values. No statistical 
evaluation was made between the POAG 
patients and the local panel group be- 
cause the variables (sex, age, typings done 
on different sera at different times, and 
the like) could not be controlled ade- 
quately for meaningful evaluation of all 
antigens. 


RESULTS 


Table 1 demonstrates the incidence of 
the 16 A-locus antigens and the 19 B- 
locus antigens in the black POAG pa- 
tients and the non-POAG patients HLA 
phenotyped for this study. Table 1 also 
includes the frequency for the same anti- 
gens for our control group of blacks who 
had been typed on many additional sera 
not available to the patient populations. 
Table 1 lists in parentheses the HLA 
antigen frequencies in percent for the 
three black populations and the frequen- 
cies from accumulated data on 356 North 
American blacks typed with the Sixth In- 
ternational HLA Workshop sera.!? We 
noted several disparitiés for antigen inci- 
dence (namely, a two-, three-, five-, or 
sixfold increase or decrease) between 
these two ophthalmic populations; 2 x 2 
tables, chi-square values, and P values for 
these ten HLA antigens (HLA-A2, HLA- 
A3, HLA-Aw34, HLA-A29, HLA-Aw33, 
HLA-Aw36, HLA-B7, HLA-B14, HLA- 
Bw22, and HLA-Bw42) were calculated. 
Table 2 lists the chi-square values and the 
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TABLE 1 


INCIDENCE OF HLA ANTIGENS IN 48 POAG PATIENTS 
48 NON-POAG PATIENTS, AND 51 CONTROL GROUP PERSONS 


* 


HLA POAG 


Non-POAG 

Antigen No. (96) No. (96) 
Al 6 (13) 6 (13) 
A92 10 (21) 20 (42) 
A98 8 (17) 10 (21) 
AS 12 (26) 7 (15) 
Aw23 10 (21) 7 (15) 
Aw94 4 (8) 5 (10) 
A25 0 0 
A26 2, (4) 2 (4) 
Aw34 6 (13) 2 (4) 
All 1 (2) 1 (2) 
.A99 6 (13) 2 (4) 
Aw30 13 (27) 13 (27) 
Awd3l 0 1 (2) 
Aw32 1 (2) 0 
Aw33 6 (13) 1 (2) 
Aw36 2 (4) 5 (10) 
]-A-Ag* 9 (19) 14 (29) 
B5 4 (8) 5 (10) 
B7 14 (29) 6 (13) 
B8 4 (8) 
B12 8 (17) 5 (10) 
B13 1(2) ] (2) 
B14 2 (4) 6 (13) 
B15 7 (15) 9 (19) 
Bwl6 2 (4) 1 (2) 
B17 19 (26) 13 (27) 
B18 2 (4) 5 (10) 
Bw?21 1 (2) 5 (10) 
Bw22 3 (6) 0 
B27 2, (4) 
Bw35 17 (35) 13 (27) 
B37 0 0 
B40 3 (6) 1 (2) 
Bw4l 0 1 (2) 
Bw42 9 (19) 4 (8) 
Bw45 4 (8) 7 (15) 
1-B-Agt 7 (15) 8 (17) 


North American Black 


Control Group Population (356)!9 


No. (%) (%) 
3 (6) 12 
14 (27) 31 
7 (14) 18 
11 (22) 14 
16 (31) 21 
1 (2) 9 
0 2 
3 (6) 7 
6 (12) 6 
0. 3 
3 (6) 5 
14 (27) 22 
3 (6) 11 
2 (4) 4 
8 (16) 12 
1 (2) l 
10 (20) 19 
16 (31) 9 
8 (16) 29 
2 (4) 6 
5 (10) 15 
0 9 
3 (6) 5 
4 (8) 4 
2 (4) 3 
17 (33) 24 
3 (6) 5 
7 (14) 10 
4 (8) 3 
9 (4) 2 
3 (6) 36 
1 (2) 1 
3 (6) 4 
1 (2) l 
7 (14) li 
4 (8) 8 
10 (20) 34 


*]-A-Ag indicates number of persons typing for only one A antigen. 
11-B-Ag indicates number of persons typing for only one B antigen. 


P values for the ten statistically evaluated 
HLA antigens. None of the antigens in 
question revealed a statistically signifi- 
cant difference between the POAG and 
non-POAG populations by using the cri- 
teria of the HLA and Disease Registry. 
Any patient reacting with anti-B7, 
anti-Bw22, or anti-Bw42 antisera was also 
examined with the Sixth and Seventh 


International Workshop antisera to fur- 
ther clarify the HLA splits of anti-Bw22 
and anti-Bw42. This provided a means for 
statistical analysis of these three antigens 
between the POAG, non-POAC, and con- 
trol group populations. Using the same 
statistical methods, we found no signifi- 
cant difference (Table 3). 

Of the 96 samples submitted from the 
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TABLE 2 


CHI SQUARE AND P VALUES'FOR HLA ANTIGENS ` 


WITH VARYING INCIDENCES: 
BETWEEN POAG AND NON-POAG PATIENTS 


HLA 
Antigen Chi-square Value P Value 

A2 3.9273 0475 
: A3 1.0499 .3055 
Aw34 1.2273 .2679 
A29 1.2273 .2679 
Aw33 2.4655 1164 
Aw36 .6164 .5676 
B7 i 3.0947 .0785 
B14 1.2273 .2679 
Bw21 1.6000 .2059 
Bw42 1.424 2328 


Eye Clinic, three POAG and three non- 
POAG samples were typed blank for both 
an A.antigen and a B antigen, suggesting 
the ‘possibility of homozygosity for the 
HLA region. Five of these six patients 
had the HEA Bw35 antigen (Table 4). 


DISCUSSION | 


We could not confirm in this study the 
increases in HLA-B7 and HLA-B12 or the 


decreases in. HLA-Al and HLA-A]1l in . 


black glaucoma patients reported by 
Shin? and Becker. No statistically signif- 
icant increase or decrease in these POAG 
patients was found for any HLA antigen 


TABLE 3 


. PATIENTS OR PANEL MEMBERS POSITIVE FOR 
HLA ANTIGENS OF THE SEVEN GROUP 


HLA. Total 


Subiects HLA  HLA 
(No.) -B7  -Bw22 -Bw42 Subjects 

POAG patients 

(48) 14* - 3 9 22 
Non-POAG 

patients (48) 6 . 4 10 

Control group 

(51) 81 9 6 15 


*Three persons also had the HLA-Bw22 antigen; 


one, the HLA-Bw42 antigen. 
ATwo persons alsó had the HLA-Bw22 aition 
two, the HLA-Bw42 antigen. 
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when the HLA and Disease Registry cri- 
teria were used; namely, statistical signif- 
icance is obtained when the P value is 
1074 or less.! The highest P value in this 
study is for HLA-A2 (P=.0475) .and is 
significant at the 596 level. It has been 
suggested that the P value for any signifi- _ 
cant association be multiplied by the 

number of comparisons made (antigens 
typed in this case) to reach a "real signifi- 
cance level.”!4 With those mathematical 
manipulations, the P value for HLA-A2 
becomes 1.6625 and nonsignificant.’ 

In the past, many antisera used to de- 
fine HLA-B7 have also contained anti- 
Bw22 and anti-Bw42. Only within the 
past five years have the latter two antigens 
been split from the HLA-B7. Perhaps the 
difference between our data and Shin’s 
and Becker’s data is a secondary function 
of our definitions of HLA-Bw22 and 
HLA- Bw42, which would decrease the 
frequency of a broad HLA-B7. For in- 
stance, if we pool our B7-Bw22-Bw42 
data, we get an incidence of 25 vs ten for 
the POAG vs non-POAG populations, a 
chi-square value of 8. 813,anda P value of 
.003. 

"The pooled data from thé Sixth Interna- 
tional Workshop on the frequency of 
HLA antigens in 356 North American 
blacks is listed (Table 1), and the percent 
frequency of each antigen between those 
individuals and our POAG patients hard- 
ly differs. Minor differences are expected 
when one considers that new antigens 


.and splits of antigens have occurred in’ 


the intervening four years. Some anti- 
gens (namely, HLA-Aw36 and HLA- 
Bw42) are now more easily identified. 
These changes are partially reflected in 
the decrease in the number of persons 
who typed for only one B-locus antigen 
then (23%) as opposed to now (15%). 

No clinical or biological significance is 
attached to the data that 6% of the pa- . 
tients in this study typed blank for both 
an A and a B antigen, suggesting homozy- 
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TABLE 4 
A AND B Locus HLA ANTIGENS IN POAG AND NON-POAG PATIENTS 


E ; * 
Patient 


A Locus HLA 
No. Antigens 
26 Aw36,X* 
38 Aw33,X 
44 Aw34,X 
49 Aw30,X 
102 A 28,X 
103 A 3X 
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B Locus HLA 

Antigens Disease 
Bw35,X Non-POAG 
Bw35,X POAG 
Bw35,X POAG 
Bw42,X POAG 
Bw35,X Non-POAG 
Bw35,X Non-POAG 


*X represents homozygosity of the antigen for that locus or the presence of an antigen that is not definable 


by the sera used. | 


gosity for the HLA region, is not clinical- 
ly or biologically significant. We do not 
frequently encounter this phenomenon in 
our local routine typing, however. It is 
interesting that five of these patients have 
the Bw35 antigen since Aviner and asso- 
ciates* reported an increase in HLA-Bw35 
in POAG. Whether these patients are 
truly HLA homozygous is being investi- 
gated. 


SUMMARY 


We compared the HLA antigen fre- 
quencies in black primary open-angle 
glaucoma patients to those in black non- 
glaucomatous patients; normal, nondi- 
seased black persons; and nondiseased 
North American blacks. We found no 
statistically significant alteration in HLA 
antigen frequencies in black open-angle 
glaucoma patients as compared to a con- 
trol population. 
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THE LONG-TERM EFFECTS OF IRIDECTOMY FOR 
PRIMARY ACUTE ANGLE-CLOSURE GLAUCOMA 


THEODORE KRUPIN, M.D., KENNETH B. MITCHELL, M.D., MARK F. JOHNSON, M.D., 
AND BERNARD BECKER, M.D. e 
St. Louis, Missouri i 


The management of primary acute 
angle-closure glaucoma requires surgery. 
Iridectomy is most frequently performed 
both in the acutely involved eye and the 
asymptomatic narrow-angle fellow eye. 
However, some reports suggest that late 
persistent intraocular pressure increase 
and visual field loss may occur in both the 
glaucomatous and fellow eyes after iri- 
dectomy.! Therefore, primary filtering 
surgery is sometimes advised instead of 
simple iridectomy.?? Other investigators 
indict iridectomy as a cause of cata- 
ract.^5 We performed a retrospective clin- 
ical study of patients treated with iri- 
dectomy for primary acute angle-closure 
glaucoma to determine the incidence of 
postoperative intraocular pressure in- 
crease and decreased visual acuity. 


SUBJECTS AND METHODS 


The study included 45 patients who 
had primary acute angle-closure glauco- 
ma between 1969 and 1974. Forty-three 
patients (93%) were women. The average 
age at the time of the acute attack was 64.5 
+ 8.9 years (+ SEM). The diagnosis was 
suggested by the presence of pain and 
blurred or halo vision, and was confirmed 
by the presence of increased intraocular 
pressure and closed iridocorneal angle. 
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Unilateral primary acute angle-closure oc- 
curred in 41 patients (22 left eyes) who 
demonstrated a narrow anterior chamber 
angle in the asymptomatic, normotensive 
fellow eye. Three patients developed 
acute angle closure in the second eye 
while in the hospital, and one patient had 
a bilateral acute attack. 

Forty-four patients had bilateral iridec- 
tomies (33 peripheral, 11 sector), whereas 
one patient was treated with iridectomy 
in the angle-closure eye and with topical 
pilocarpine in the contralateral eye. 
Therefore, 49 eyes had an iridectomy for 
primary acute angle-closure glaucoma (41 
unilateral, four bilateral), and 40 eyes had 
a prophylactic iridectomy in an asympto- 
matic fellow eye. The duration of postop- 
erative follow-up was 52.3 + 3.6 months. 


RESULTS 


Glaucoma control—EYES WITH ACUTE 
ANGLE CLOSURE—Previous signs or 
symptoms of angle closure had been pres- 
ent in 17 (35%) of the 49 eyes before the 
acute attack and subsequent iridectomy. 
The duration of symptoms of the acute 
attack before the patient came for therapy 
ranged from four hours to two weeks. 
Medical therapy ended the attack before 
surgery in 45 (92%) of the eyes. In four 
eyes, medical treatment was unsuccessful 
(failure to decrease the intraocular pres- 
sure or open the closed angle), and sur- 
gery was performed on these eyes with 
increased intraocular pressure. 

Thirty-seven (76%) of the eyes with 
acute attacks have maintained postopera- 
tive intraocular pressures of 21 mm Hg or 
less (mean + SEM, 16.6 + 0.5 mm Hg) 
with no medical therapy. These eyes have 
had normal visual fields for the duration 
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of the study. Twelve (24%) of the eyes 
that had.acute attacks developed intraoc- 
ular pressures over 21 mm Hg (range, 22 to 
40 mm Hg) 0.5 to 72 months (mean, 12.2 
months) following iridectomy. Two of 
these 12 eyes had peripheral anterior sy- 
nechiae with sealed iridocorneal angles. 
The intraocular pressure was controlled 
medically in one eye, whereas the other 
eye required filtration surgery seven years 
after iridectomy for progressive disk cup- 
ping. The irodocorneal angle was deeper 
following iridectomy in the other ten eyes 
with the increased intraocular pressure 
presumably secondary to trabecular dys- 
function associated with the acute attack. 
Eleven of these eyes were treated with 
either pilocarpine or epinephrine which 
decreased intraocular pressure from a 
mean of 28.0 + 1.9 to 18.7 + 1.0 mm Hg. 
Two of the medically treated eyes demon- 
strated  nonprogressive glaucomatous 
field defects after iridectomy, whereas the 
remainder have continued to have normal 
visual fields. Thus, 48 (98%) of 49 eyes 
with acute angle-closure glaucoma were 
controlled, with or without medical thera- 
py, after iridectomy. 


ASYMPTOMATIC, NORMOTENSIVE FEL- . 


LOW EYES—Thirty-five (88%) of the 40 
eyes treated with prophylactic iridectomy 
had untreated postoperative intraocular 
pressure of 21 mm Hg or less. Five (12%) 
of the prophylactically operated eyes de- 
veloped intraocular pressures greater than 
21mm Hg (range, 22 to 25 mm Hg) 14 to 
72 months (mean, 33.8 + 11.4 months) 
following their iridectomy. These five 
eyes were treated with either topical epi- 
nephrine or pilocarpine, which decreased 
intraocular pressure from a mean of 22.8 
+ 1.0 to 17.8 + 1.7mm Hg. No glaucoma- 
tous field defects have developed in any 
of the fellow eyes treated with prophylac- 
tic iridectomy. 

Postoperative visual acuity—EYES 
WITH ACUTE ANGLE CLOSURE—Visual 
acuity was unchanged in 22 (45%) eyes 
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following iridectomy. The visual loss in 
the remaining eyes (Table) was thought to 
be consistent with lenticular changes. Of 
the 11 (22%) eyes with a decrease in 
visual acuity greater than six lines, five 
underwent successful cataract surgery, 
whereas the remainder were not treated. 

ASYMPTOMATIC NORMOTENSIVE FEL- 
LOW EYES—Visual acuity was unchanged 
following prophylactic peripheral iridec- 
tomy in 25 (63%) fellow eyes, and de- 
creased by one to six lines in 14 (3590) 
eyes (Table). Cataract surgery was per- 
formed on the only eye with visual acuity 
loss greater than six lines. 


DISCUSSION 


— Primary acute angle-closure glaucoma 
is a bilateral disease. Approximately 78% 
of patients with primary acute angle- 
closure glaucoma develop an acute attack 
in the initially asymptomatic normoten- 
sive fellow eye if this eye is not treated.® 
Of the fellow eyes treated prophylactical- 
ly with miotics, 39 to 54% develop an 
acute attack.9" In one series of 190 pa- 
tients with unilateral, primary acute 
angle-closure glaucoma, acute attacks oc- 
curred in 54% of 106 fellow eyes treated 
medically, but in none of the 84 eyes 
treated with prophylactic peripheral iri- 
dectomy. Therefore, both eyes require 
surgical therapy. 

Recently questions have arisen as to 


TABLE 


CHANGE IN VISUAL ACUITY FOLLOWING 
IRIDECTOMY 


Eye Condition 


Postoperative 
Decrease Acute Angle Prophylactic 

(Snellen Lines) Closure Treatment 
No change 22 (45%) 25 (63%) 
1 - 2 lines 8 (16%) 9 (23%) 
3-4 lines 5 (11%) 4 (10%) 
5 - 6 lines 3 ( 690) 1 ( 2%) 
> 6 lines 11 (22%) 1( 2%) 


—] 
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which procedure is best for this disease. 
In our opinion, iridectomy is the pre- 
ferred procedure in primary acute angle- 
closure glaucoma. The effectiveness of 
iridectomy depends on several factors. 
These include the presence of pupillary 
block as a cause of angle closure and the 
extent of trabecular dysfunction associat- 
ed with angle closure itself or resultant 
synechiae. Various preoperative findings 
may have a predictive value in determin- 
ing whether simple iridectomy alone will 
result in a permanent cure. These include 
the duration of the acute attack,® gonio- 
scopy (pre- and intraoperative),?^!! oph- 
thalmoscopy, and visual field examina- 
tion. None of these is totally reliable in 
predicting which patients may need more 
than an iridectomy for permanent pres- 
sure control. Also, iridectomy is a simpler 
and safer procedure than filtering surgery 
even when the acute attack is present for 
longer than 48 hours, when the angle 
appears sealed, and when both intraocu- 
lar pressure and outflow facility are ab- 
normal during treatment with miotics and 
carbonic anhydrase inhibitors.12:13 

The present study confirms the efficacy 
and safety of iridectomy for primary acute 
angle-closure glaucoma. Other studies 
often fail to separate cases in which iri- 
dectomy is performed for acute, chronic, 
or combined mechanism glaucoma. Fe- 
males predominate (93%) in our series as 
in others.4 Seventy-six percent of the 
eyes with primary acute angle closure in 
this study maintained normal intraoc- 
ular pressures and visual fields without 
therapy after iridectomy. These results 
are similar to those reported by Murphy 
and Spaeth!4 (61%), Floman, Berson, and 
Landau? (70%), and Hyams, Keroub, and 
Pokotilo!5 (74%). Whereas postiridectomy 
increases of intraocular pressure were re- 
corded in 12 eyes (24%) of the acute 
angle-closure group in this series, only 
one eye of these 12 was not controlled 
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with medical therapy. Of the 40 fellow 
eyes in our study, 12% showed mild in- 
creases of intraocular pressure, whereas 
88% remained normotensive and none 
demonstrated visual field loss or required 
filtering surgery. Iridectomy allows the 
use of strong miotics or epinephrine if 
treatment for persistent pressure increase 
becomes necessary. Should medical con- 
trol not be achieved following iridecto- 
my, subsequent filtration surgery may be 
performed easily, and the success of this 
surgery is not adversely affected by the 
previous iridectomy.!? 

Iridectomy is supposedly associated 
with an increased incidence of cataract 
after angle-closure glaucoma.*> Sugar!$ 
reported cataracts (visual acuity «6/18 
[20/60]) in approximately 30% of patients 
two to 17 years after bilateral iridectomy. 
Murphy and Spaeth*4 found a decrease in ~ 
visual acuity of one to three lines in 12 of 
33 eyes with acute angle closure, and in 
five of 21 prophylactically treated eyes 
after iridectomy.!^ The development of 
cataract after iridectomy appears to be 
directly related to the patient's age and 
the injuries incurred during the acute 
attack and the surgical intervention. Our 
findings of an incidence of visual acuity 
loss higher in the acute eye than in the 
prophylactically treated eye are similar to 
those of Godel and Regenbogen. 


SUMMARY 


Forty-nine eyes were treated with iri- 
dectomy for primary acute angle-closure 
glaucoma. Forty asymptomatic, normo- 
tensive fellow eyes were similarly treated. 
The duration of follow-up after surgery 
was 52.3 + 3.6 months. Thirty-seven 
(76%) of the eyes with acute attacks were 
cured by iridectomy alone and required 
no medical therapy. Twelve eyes (24%) 
developed increased intraocular pressure 
following iridectomy, but only one eye 
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(2%) required filtering surgery. Eighty- 
eight percent of the asymptomatic, nor- 
motensive fellow eyes required no subse- 
quent therapy, and none developed visual 
field defects. Visual acuity was un- 
changed in 22 of 49 (45%) of the acutely 
involved eyes and decreased more than 
six lines in 11 (22%) eyes. In the 40 fellow 
eyes, visual acuity was unchanged in 6396 
and decreased more than six lines in only 
one (2%) eye. 
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PROGNOSTIC FACTORS OF INTRAOCULAR PRESSURE AFTER 
APHAKIC KERATOPLASTY 


RANDALL J. OLSON, M.D. AND HERBERT E. KAUFMAN, M.D. 
New Orleans, Louisiana ii 


In 1969 Irvine and Kaufman! showed 
that high intraocular pressure commonly 
occurred after aphakic keratoplasty and 
keratoplasty combined with lens extrac- 
tion. Many patients with an extreme post- 
operative pressure increase seemed to 
have a persistent increase of the intraoc- 
ular pressure indefinitely even though 
they had no indication of glaucoma be- 
fore the surgery. We did a retrospective 
study of the pressure course of 68 consec- 
utive patients (81 eyes) who underwent 
aphakic keratoplasty and keratoplasty 
combined with lens extraction to deter- 
mine the frequency of persistently in- 
creased intraocular pressure after such 
keratoplasty. 


SUBJECTS AND METHODS 


We reviewed the charts of all patients at 
the University of Florida who had under- 
gone aphakic keratoplasty or keratoplasty 
combined with lens extraction from July 
1, 1975, through April 16, 1976. Eight 
patients who had wound leaks or active 
infectious keratitis at the time of surgery 
were excluded from the study. 

All pressures had been measured by 
Mackay-Marg electronic applanation to- 
nometry because our earlier findings? in- 
dicated it to be an accurate method in 
determining intraocular pressure in the 
presence of corneal disease and kerato- 
plasty. 

At any time during the postoperative 
course, all patients with intraocular pres- 
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sures greater than 25 mm Hg began re- 
ceiving glaucoma medication because 
optic nerve head and visual field follow- 
up was difficult in these patients who 
were only irregularly seen by us. Treat- 
ment consisted of carbonic anhydrase in- 
hibitors, and miotics were added when 
this was ineffective. When the eye was 
quiet, cycloplegics were stopped. Cyclo- 
cryotherapy had been used if the intraoc- 
ular pressure stayed consistently above 30 
mm Hg despite medical management. 


RESULTS 


Vitrectomies were required in 41 
(87.2%) of the aphakic keratoplasties and 
12 (35.3%) of the keratoplasties combined 
with lens extraction. The pressure course 
did not significantly differ between those 
patients who had vitrectomies and those 
who did not. Alphachymotrypsin was not 
used for any of the lens extractions. All 
but eight of the 81 patients had a 7.5-mm 
keratoplasty, with six requiring an 8.0- 
mm keratoplasty, and two, a 7.0-mm kera- 
toplasty. Five of the 81 patients, distrib- 
uted among all four groups, had donor 
corneal buttons larger than the recipient 
holes. 

We analyzed the data according to 
whether or not the eye had evident high 
pressure (>25 mm Hg) or was receiving 
glaucoma treatment preoperatively, and 
looked separately at those who were al- 
ready aphakic before keratoplasty and 
those who underwent lens extraction with 
keratoplasty. The patients who had pre- 
operative high pressure or were taking 
glaucoma medication and underwent a 
combined procedure were significantly 
younger than those of the other three 
groups (P<.05). 

The aphakic group who had preopera- 
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tive high-pressure or who were receiving 
glaucoma medication had a higher maxi- 
mum postoperative pressure than those 
without evidence of preoperative glauco- 
ma during the one- to six-month post- 
operative period (P=.017) (Table 1 and 
Figure). The maximum postoperative 
pressure in the one- to six-month period 
for both preoperative high pressure 
groups was higher than that of those who 
had no evidence of glaucoma preopera- 
tively (P=.0015). There were no other 
significant differences, and we found 
those who were included in the high 
preoperative pressure group because of 
the medication they were taking but who 
had intraocular pressures less than 25 mm 
Hg had a postoperative pressure course 
similar to that of those with intraocular 
pressure higher than 25 mm Hg, many of 
whom were also receiving glaucoma med- 
ication (Table 2). 

We also examined our results in terms 
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Figure (Olson and Kaufman). Intraocular pressure 
course after keratoplasty. 


of whether or not patients had high intra- 
ocular pressures during the first postoper- 
ative week. Among the 37 patients with 
intraocular pressures greater than 35 mm 
Hg during the first postoperative week, 36 
(97%) of those patients were receiving 
glaucoma medication at discharge from 
the hospital, and 28 (76%) required glau- 
coma medication for pressure contro] at 


TABLE 1 


INTRAOCULAR PRESSURES (mm Hg) BEFORE AND AFTER KERATOPLASTY 
IN APHAKIA OR COMBINED KERATOPLASTY AND CATARACT EXTRACTION 


Without Preoperative Glaucoma 


Aphakic 

No. of eyes 21 
Mean age 67.9 
Preoperative IOP 17.4t 
Postoperative JOP 

Day 1 - 26.6 

Day 2 l 29.6 

Day 3 27.1 

Day 4 23.5 

Day 5 23.7 

Mean JOP, Days 1-5 26.2 

Maximum IOP, Days 1-5 32.1 
IOP, 2-4 wks . 24.8 
IOP, 2-3 mos 22.9 
IOP, 5-7 mos 29.4 

Mean IOP, 2 wks -7 mos 23.3 
` Maximum-IOP, 2 wks -7 mos 30.58 

*P = 031. 

tP = .002. : 

IP = 00004.. 


§P = .017. 


With Preoperative Glaucoma 


Combined Aphakic Combined 
23 26 11 
69.3* 65.2 59.4* 
16.51 22.71 30.291 
24.6 28.8 27.3 
945 . 26.6 29.9 
25.1 l 23.7 27:5 
23.3 21.8 22.0 
24.7 25.2 25.3 
24.4 25.2 26.4 
30.6 34.8 34.0 
23.7 28.3 29.8 
21.1 25.4 27.3 
23.9 22.5 29.4 
22.8 25.4 26.4 
29.0 38.3§ 33.7 
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TABLE 2 
OUTCOME AFTER KERATOPLASTY IN APHAKIA OR COMBINED WITH CATARACT EXTRACTION IN 
PATIENTS WITH MAXIMUM PRESSURE MORE THAN 35 mm Hg DURING FIRST POSTOPERATIVE WEEK 
e 


Without Preoperative Glaucoma With Preoperative Glaucoma 


Aphakic Combined Aphakic Combined 
(N=10) (N=8) (N=15) (N=4) 
Glaucoma medication needed 
At discharge from hospital 
(%) 10 (100) 8 (100) 14 (93) 4 (100) 
Six months postoperatively (%) 7 (70) 6 (75) 11 (73) 4 (100) 
Cyclocryotherapy (%) 2 (20) 1 (12) 3 (20) 1 (25) 
Maximum IOP»35 mm Hg during ' 
late postoperative period* (%) 6 (60) 2 (25) 7 (47) 3 (75) 
Vitrectomies (%) 8 (80) 6 (75) 14 (93) 2 (50) 


*Two weeks to seven months postoperatively. 


six months. During the one- to six-month 
postoperative period, 18 (49%) of those 
patients had at least one pressure greater 
than 35 mm Hg, and séven (19%) required 
cyclocryotherapy for pressure control. 
There was no evident difference between 
those with and those without preopera- 
tive high pressure (Table 3). | 

Among the 44 patients. who did not 
have postoperative pressures higher than 
35 mm Hg, there was a similarly high 
number needing medical or cryosurgical 
control of pressure if there had been pre- 


operative increased pressure (Table 4). 
However, in the 26 patients with no evi- 
dence of preoperative glaucoma, a signifi- 
cant number had problems with in- 
creased pressure chronically. We decided 
to subdivide this latter group further, 
separating those patients with pressures 
between 28 and 35 mm Hg during the 
first postoperative week from those whose 
pressures were never higher than 27 mm 
Hg. Of the 11 patients with pressures 
between 28 and 35 mm Hg, eight (73%) 
were receiving glaucoma therapy at dis- 


TABLE 3 


OUTCOME AFTER KERATOPLASTY IN APHAKIA OR COMBINED WITH CATARACT EXTRACTION IN 
PATIENTS WITH MAXIMUM PRESSURE LESS THAN 35 mm Hg DURING FIRST POSTOPERATIVE WEEK 


Without Preoperative Glaucoma 


Aphakic 
(N=11) 
Glaucoma medication needed: 

At discharge from hospital (%) 3 (27) 
Six months postoperatively (%) 3 (27) 
Cyclocryotherapy (%) 2 (18)* 

Maximum JOP>35 mm Hg during 
late postoperative period] (96) 3 (27) 
Vitrectomies (96) 9 (82) 


With Preoperative Glaucoma 


Combined Aphakic Combined 
(N=15) (N=11) _(N=7) 
7 (47) 5 (46) 4 (57) 
7 (47) 8 (73) 5 (71) 
0 (0) 4 (36) 1 (14) 
3 (20) 9 (82) 4 (57) 
6 (40) 10 (91) 3 (43) 


* Extensive peripheral anterior synechiae in one patient. 


TT wo weeks to seven months postoperatively. 
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TABLE 4 


INTRAOCULAR PRESSURE COURSE AFTER KERATOPLASTY IN APHAKIA OR COMBINED WITH CATARACT 
EXTRACTION IN PATIENTS WITH GLAUCOMA PREOPERATIVELY 


25 mm Hg (N=19) with or 
without Glaucoma Medication 


Preoperative IOP 
Postoperative JOP 

Day 1 

Day 2 

Day 3 

Day 4 

Day 5 

Maximum IOP, Days 1-5 

IOP, 2-4 wks 

IOP, 2-3 mos 

IOP, 5-7 mos 

Maximum IOP, 2 wks -7 mos 


charge from the hospital, and six (55%), at 
six months. One (996) required cyclocryo- 
therapy. Those results were similar to 
those in patients who had intraocular 
pressure higher than 35 mm Hg in the 
first postoperative week. The results were 
also similar to those in 18 patients with 
preoperative high pressure and only mod- 
erate pressure increase less than 35 mm 
Hg during the first postoperative week. 
Only nine (50%) of these 18 patients were 
discharged from the hospital while re- 
ceiving glaucoma medication, but 13 
(7296) had at least one postoperative pres- 
sure greater than 35 mm Hg in the late 
postoperative period and 13 (7296) were 
receiving glaucoma medication at six 
months. Five of those patients (28%) re- 
quired cyclocryotherapy for pressure con- 
trol. We found no significant correlation 
between the preoperative and postopera- 
tive intraocular pressures in this group. 
Predictably, those patients without evi- 
dence of preoperative glaucoma and no 
pressures higher than 27 mm Hg during 
the first postoperative week had benign 


Preoperative Intraocular Pressure 


25 mm Hg (N- 18) with 
Glaucoma Medication 


30.6 18.9 
26.9 29.9 
25.3 30.1 
23.5 26.2 
21.6 22.2 
25.0 25.5 
31.2 38.2 
30.2 27.8 
25.6 26.2 
22.8 23.9. 
35.7 36.7 


late postoperative pressures. None of them 
was discharged while receiving glaucoma 
medication therapy. Three of the 15 re- 
quired postoperative glaucoma medica- 
tion at six months. One of those three had 
extensive peripheral anterior synechiae 
and severe pressure problems requiring 


` eyclocryotherapy; the pressure increase 


of the other two was. mild. 

Nineteen cyclocryotherapies were per- 
formed on 14 patients when medical con- 
trol of the pressure proved impossible. 
The mean intraocular pressure just before 
this treatment was 46.9 mm Hg (range, 38 
to 65 mm Hg). Five patients were treated 
within the first two months, and of these 
five, four needed additional treatment at 
three months after surgery in three cases 
and at five weeks after surgery in one 
case. The fifth patient had preoperative 
glaucoma, and all pressures were above 
40 mm Hg during the first two postopera- 
tive weeks. Cyclocryotherapy was per- 
formed successfully at two weeks (intra- 
ocular pressure, (50 mm Hg) with good 
pressure control afterwards. 
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Fifty-five patients were discharged 
from the hospital while receiving glauco- 
ma medication, and 40 of them were still 
taking medication six months after sur- 
gery. Although they were taking glauco- 
ma medication, all but three of these 40 
patients had intraocular pressures greater 
than 30 mm Hg (mean, 36.9 mm Hg for all 
40 patients) during the one- to seven- 
month postoperative period. Eleven pa- 
tients with a mean intraocular pressure of 
37.1 mm Hg (range 28 to 50 mm Hg) 
began glaucoma medication after dis- 
charge from the hospital. 


DISCUSSION 


This study verifies our impression that 
increased intraocular pressure in aphakic 
keratoplasty is common and may be a 
persistent problem even in patients with- 
out preoperative glaucoma. 

In 1972, Wood, West, and Kaufman? 
showed that in those patients with in- 
creased intraocular pressure in the acute 
postoperative period, the general trend 
was toward decreased intraocular pres- 
sure with no significant .difference in 
those with or without preoperative glau- 
coma. This does not conflict with our 
present results because their study in- 
cluded only patients who already had 
increased pressure during the first post- 
operative week. The present study sug- 
gests that the only group without a high 
incidence of persistently increased pres- 
sure is that which had no preoperative 
glaucoma and also did not have a pressure 
of higher than 27 mm Hg in the first 
postoperative week. 

The postoperative pressure courses 
were similar whether glaucoma was sus- 
pected preoperatively or not. The postop- 
erative pressure courses (Figure) had a 
remarkably similar bipeaked character, 
with the highest pressure in the early 
postoperative period and at the two- to 
four-week postoperative period. The 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


OCTOBER, 1978 


times for the lowest pressures were at the 
fourth postoperative day and the five- to 
seven-month period. Examination of the 
pressure on the first or second postopera- 
tive visit is therefore important because 
the high pressure is likely to return even 
if the intraocular pressure has not in- 
creased at the end of the first week. The 
only significant difference in the graphic 
postoperative pressure course between 
those with and those without suspected 
preoperative glaucoma is that patients 
who had suspected preoperative glauco- 
ma have higher maximum pressures in 
the late postoperative period. 

Rather than treat the pressure increase 
medically, which can be difficult,®4 or 
with cryotherapy,?? we believe it possible 
to prevent a postoperative pressure in- 
crease by using a donor button larger than 
the recipient hole.*-® The present study 


: shows the persistence of increased intra- 


ocular pressure when it occurs after 
aphakic keratoplasty and, therefore, the 
importance of such preventative mea- 
sures. 


SUMMARY 


In 68 consecutive patients who had 
undergone aphakic keratoplasty and kera- 
toplasty combined with cataract extrac- 
tion, patients with pressure problems 
during the first postoperative week were 
likely to have chronic pressure problems 
whether glaucoma was suspected preop- 
eratively or not. Furthermore, those with 
preoperative glaucoma, even though pres- 
sures during the first week were relatively 
normal, were likely to have reoccurrence 
of their glaucoma. The preoperative pres- 
sures did not indicate which patients 
would develop persistently increased 
postoperative pressures. The only pa- 
tients spared pressure problems were 
those who had no evidence of glaucoma 
preoperatively and who also had normal 
intraocular pressure during the first post- 
operative week. 
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OPHTHALMIC MINIATURE 


“We all want a little patching and repairing from time to time," he 
chirped. “Like a ship, my dear sir,—exactly like a ship. Sometimes 
the hull is out of order, and we consult the surgeon; sometimes the 
rigging, and then I advise; sometimes the engines, and we go to the 
brain-specialist; sometimes the look-out on the bridge is tired, and 
then we see an oculist. I should recommend you to see an oculist. A 
little patching and repairing from time to time is all we want. An 
oculist, by all means.” 

Dick sought an oculist,—the best in London. He was certain that 
the local practitioner did not know anything about his trade, and 
more certain that Maisie would laugh at him if he were forced to 
wear spectacles. 

“Tve neglected the warnings of my lord the stomach too long. 


Hence these spots before the eyes, Binkie. I can see as well as I ever 
could." 


Rudyard Kipling, The Light That Failed 
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TOXICITY OF COMBINED THERAPY WITH CARBONIC ANHYDRASE 
INHIBITORS AND ASPIRIN 


CHARLES J. ANDERSON, M.D., PAUL L. KAUFMAN, M.D., 
AND RODNEY J. STURM, M.D. T 
Madison, Wisconsin 


Systemic acidosis caused by renal bi- 
carbonate loss}? and perhaps erythrocyte 
CO, retention? is an inevitable concomi- 
tant of carbonic anhydrase inhibitor ther- 
apy. Although the acidosis is rarely se- 
vere, it may cause the symptom complex 
of malaise, fatigue, weight loss, depres- 
sion, anorexia, and loss of libido which 
frequently occurs in patients receiving 
chronic carbonic anhydrase inhibitor 
therapy, and often requires the discontin- 
uance of such therapy.* 

Salicylates in high doses can cause se- 
vere acid-base imbalance, central nervous 
system dysfunction, and death.*597* Tox- 
icity seems related to tissue rather than 
blood salicylate levels.^-9$ Nonionized 
salicylic acid passes from the blood- 
stream into the central nervous system 
and other cells much more rapidly than 
does ionized salicylate.*® Systemic acido- 
sis, which increases the proportion of 
nonionized drug, therefore enhances pen- 
etration into the central nervous system 
and other tissues.?-3-58 

Thus, the acidosis caused by carbonic 
anhydrase inhibitors may increase the 
likelihood and severity of salicylate toxic- 
ity in patients taking salicylates, and con- 
versely, the acidosis caused by salicylates 
may increase the likelihood and severity 
of the acidotic symptom complex‘ in pa- 
tients taking carbonic anhydrase inhibi- 
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tors. We describe herein two patients in 
whom the combination of carbonic anhy- 
drase inhibitor therapy of glaucoma and 
aspirin therapy of chronic arthritis was 
almost disastrous. 


CASE REPORTS 


Case 1—a 67-year-old woman with longstanding 
rheumatoid arthritis underwent elective cataract 
surgery on Dec. 15, 1976. The following day, she 
began receiving 500 mg of acetazolamide twice a 
day. At discharge three days later, the dosage was 
changed to 250-mg acetazolamide tablets four times 
a day. She continued to take her preadmission 
aspirin dosage of 975 to 1,600 mg five times daily, 
which she had been taking uneventfully for 18 
years. On Jan. 6, 1977, she was brought to the 
emergency room somnolent and complaining of a 
three-week history of progressively worsening ano- 
rexia, lethargy, decreased motivation, insomnia, tin- 
nitus, and tachypnea. Respirations were 24 per min- 
ute, deep and regular. Serum chemistry studies 
showed the following: sodium, 145 mEq/liter; po- 
tassium, 3.5 mEg/liter; chloride, 121 mEq/liter; 
nonfasting glucose, 137 mg/100 ml; and blood urea 
nitrogen, 37 mg/100 ml. Venous blood gases were: 
pCO;, 18 mm Hg; COs, 10 mEg/liter; and pH, 7.32. 
The salicylate level was 24 mg/100 ml and serum 
acetone was nondetectable. On Jan. 7, 1977, arterial 
blood gases revealed: p0., 100 mm Hg; pCO,, 22 
mm Hg; pH, 7.39; base excess, 10.1 mEg/liter; 
buffered base, 36.5 mEg/liter; standard bicarbonate, 
16.4 mEq/liter; actual bicarbonate, 19.9 mEq/liter; 
and total COs, 13.5 mEq/liter. Other studies includ- 
ed arterial lactate, 0.6 mEq/liter (normal < 2.0 
mEq/liter); serum creatinine, 1.2 mg/100 ml; and 
urine pH, 6.0. Complete blood cell count and chest 
x-ray films were normal. Treatment consisted of 
discontinuation of aspirin and acetazolamide thera- 
py, and intravenous administration of fluids, bicar- 
bonate, and potassium. Dramatic improvement of 
symptoms and electrolytes resulted. She has re- 
mained well while taking 125 mg of acetazolamide 
twice a day and 3.25 g of aspirin daily. On June I0, 
1977, serum electrolytes were normal and serum 
salicylate was 13.8 mg/100 ml. 

Case 2—A 75-year-old hypertensive, nondiabetic 
woman had required 100 to 150 mg of dichlorphena- 
mide per day for chronic open-angle glaucoma, and 
975 mg of aspirin four to five times daily for chronic 
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osteoarthritis for several years. In February 1975, 
during a hospital stay for tibial osteotomy, serum 
electrolytes were: sodium, 136 mEq/liter; postass- 
ium, 3.5 mEq/liter; chloride, 111 mEgq/liter; and 
CO; 19 mEq/liter. On Aug. 26, 1975, after trial 
therapy with ibuprofen, the patient began taking 
650 mg of buffered aspirin four times a day in 
addition to her.usual aspirin dosage. From Sept. 4 to 
Sept. 14, 1975, she exhibited, in order of occurrence, 
the following symptoms: withdrawal, refusal to eat, 
memory lapses, confusion, disorientation, tachy- 
pnea, and unresponsiveness. On Sept. 14, 1975, she 
was admitted to the hospital deeply comatose and 
unresponsive to pain. Vital signs were unremarkable 
except for shallow respirations of 32 per minute. 
Neurologic examination revealed flaccid paralysis 
with absent gag and corneal reflexes, but a flexor 
plantar reflex. Serum chemistry values included: 
sodium, 152 mEq/liter; potassium, 2.1 mE qg/liter; 
chloride, 128 mEq/liter; and CO., 10 mEgq/liter. 
Arterial blood gases were: pO5, 112 mm Hg; pCO», 
9.3 mm Hg; pH, 7.55; and calculated bicarbonate, 
8.0 mEq/liter. Urinalysis showed pH 6.5 with 2+ 
ketones and no detectable sugar. Complete blood 
cell count, chest x-ray films, and electrocardiogram 
were normal. The following day, further laboratory 
studies showed: serum salicylate, 21.6 mg/100 ml; 
blood urea nitrogen, 16 mg/100 ml; arterial lactate, 
2.8 mEg/liter; ammonia, 157 ug/100 ml (45 ug/100 
ml when repeated; normal, 18 to 48 ug/100 ml); and 
serum barbiturates, nondetectable. An electroen- 
cephalogram was flat and without localizing value. 
Treatment consisted of discontinuation of dichlor- 
phenamide and aspirin, and intravenous fluids and 
potassium replacement. The patient regained con- 
sciousness, without neurologic sequelae, during a 
three-day period, concurrent with resolution of her 
acid-base and electrolyte disturbance. Neurologic 
consultants agreed with the diagnosis of metabolic 
imbalance and salicylate intoxication, When last 
seen on April 21, 1977, she was well and was taking 
4.8 g of aspirin daily, but no dichlorphenamide. 


DISCUSSION 


The tinnitus and hyperventilation in 
the patient in Case 1 and the severe respi- 
ratory alkalosis, metabolic acidosis, and 
profound central nervous system distur- 
bance in the patient in Case 2 are classical 
signs and symptoms of salicylate intoxi- 
cation. Salicylates exert many of their 
toxic effects on or via the central nervous 
system.)3-5.7-8 Rats dying from varying 
salicylate doses administered by various 
routes demonstrate considerable variabil- 
ity in the length of time from drug ad- 
ministration to death, and considerable 
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variability in blood, muscle, and liver 
salicylate levels, but little variability in 
brain salicylate concentration.® This sug- 
gests that the rdts die when a critical 
brain salicylate level is reached,® and is 
consistent with the poor correlation be- 
tween serum Salicylate levels and clinical 
severity of salicylate intoxication in 
humans.>79 

Salicylic acid has a pK’ of 3, m is thus 
highly ionized (99.996906) at normal blood 
pH of 7.4.5 A small change in blood pH 
causes a large change in blood concentra- 
tion of the nonionized form. Thus, a fall 
in blood pH from 7.4 to 7.2 will double 
the proportion of nonionized salicylic 
acid molecules from ‘0.004% to 0.008%.5 
Because ionizable drugs penetrate biolog- 
ic membranes primarily in their nonion- 
ized form,99 acidemia should enhance 
the penetration of salicylate from blood 
and extracellular fluid into central ner- 
vous system and other cells.*3:9:8 This has 
been demonstrated in experimental ani- 
mals,99319 and probably explains why in 
salicylate poisoning in adult humans, 
acidemia is associated with impaired 
consciousness and carries a grave prog- 
nosis. 

Markedly sublethal doses of carbonic 
anhydrase inhibitors’ significantly in- 
crease the lethality of salicylate in mice? 
and rats,9:12714 presumably because of the 
carbonic anhydrase inhibitor-induced ac- 
idemia. Thus, although carbonic anhy- 
drase inhibitor-induced alkalinization of 
the urine increases renal clearance of sali- 
cylate,!-*5-7 authors who acknowledge the 
potential value of carbonic anhydrase in- 


_hibitors in treatment of salicylate intoxi- 


cation stress the need to prevent acidemia 
by intravenous administration of bicar- 
bonate.!3-58 Our patient in Case 2 had 
had mild acidemia, probably carbonic 
anhydrase inhibitor-induced, which had 
been noted during a routine hospital ad- 
mission for a tibial osteotomy. seven 
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months before her profound salicylate 
intoxication. 

To our -knowledge, these are the first 
such occurrences of apparent salicylate 
intoxication reported in patients receiving 
carbonic anhydrase inhibitor therapy for 
glaucoma and chronic aspirin therapy for 
arthritis. Because of recent advances in 
the understanding of aspirin’s effects on 
prostaglandin synthesis!$ and platelet 
function,!$ there soon may be a marked 
upsurge in its therapeutic use, even if 
only on a trial basis, in a wide variety of 
ocular and systemic diseases.17-2 The 
cases described here should re-alert oph- 
thalmologists and other physicians to the 
potential hazard of combining high-dose 
aspirin therapy with carbonic anhydrase 
inhibitor therapy. In patients requiring 
such combined therapy, low doses of 
methazolamide (which cause little or no 
systemic acidosis),??" oral sodium bicar- 
bonate,?:+45-8 or both, should theoretical- 
ly decrease the risks of severe toxicity. 


SUMMARY 


A 67-year-old woman and a 75-year-old 
woman taking carbonic anhydrase inhibi- 
tors for therapy of glaucoma and high 
doses of aspirin for therapy of arthritis 
developed severe acid-base imbalance 
and salicylate intoxication. Neither pa- 
tient exhibited ill effects when taking 
high aspirin doses without carbonic an- 
hydrase inhibitor. Carbonic anhydrose 
inhibitor-induced acidemia increases the 
risk of developing salicylate intoxication 
in patients receiving high aspirin doses. 
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OPHTHALMIC MINIATURE 


This kind of eveball-to-eyeballing, though often amiable, should 
not be confused with eveballing, eyeball analysis, or eye contact. 
The baritone Sherrill Milnes has told an interviewer that he is able 
to sing a score after eyeballing it. The action here is unilateral. The 
score does not eyeball back. Eyeball analysis takes place when 
archeologists dig up artifacts and look at them with the naked eye. 
However, most archeologists consider it infra dig and prefer to use 
instruments, even though it was on an infra dig that one of the most 
important infrastructures of an ancient civilization was found. 


Edwin Newman, A Civil Tongue 


New York, Warner Books, 1977 


VARIX OF THE OPTIC DISK 
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Aneurysmal dilatations of the retinal 
vessels have been described in Coats’ 
disease and related telangiectasias,! von 
Hippel's angiomatosis retinae,? cavern- 
ous hemangioma of the retina,’ and in 
retinal macroaneurvsms.?^ In retinal ma- 
croaneurvsms the dilatation occurs in the 
larger retinal arteries, usuallv within the 
first three orders of bifurcation.* Throm- 
bosis of the macroaneurysm, pulsation, 
and delayed filling on fluorescein angiog- 
raphy have been described.» In Coats’ 
disease and the closelv related Leber's 
miliary aneurysms, and in von Hippel's 
disease and cavernous hemangioma of the 
retina, the dilatations generally occur in 
smaller vessels that may be of arterial or 
venous origin.! 

We describe herein unusual saccular 
vascular dilatation on the optic disk, oc- 
curring in an asymptomatic patient. We 
have termed this lesion “varix of the optic 


disk." 
CASE REPORT 


A 74-year-old woman was referred here for a 
recent posterior vitreous detachment and peripheral 
retinal hole in her left eye. The referring physician 
had also noted a vascular dilatation on the optic 
disk, which had not been noted at a routine exami- 
nation one year previously. Her medical history was 
unremarkable. The blood pressure was 100/60 mm 
Hg. Ocular examination revealed a corrected visual 
acuity of 6/6 (20/20) in both eyes, and normal 
intraocular pressures. The external examination and 
anterior segment in both eyes and the fundus exami- 
nation of the right eve were normal. 

The left eve showed a posterior vitreous detach- 
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ment with collapse and a round retinal hole with 
free-floating operculum at the 2 o’clock meridian 
in the peripheral retina. On the center of the optic 
nerve head and overlying the central retinal vessels 
was a saccular dilatation, filled with dark red blood, 
similar in appearance and color to the retinal veins 
(Fig. 1). No pulsation was noted. There were no 
signs of venous stasis in the retina, which appeared 
normal. 

Fluorescein angiography at this time revealed 
normal retinal vascular flow dynamics. The lesion 
was isolated from the retinal circulation and did not 
fill with fluorescein at any stage of the study. In the 
recirculation phase there was some hyperfluores- 
cence in the inferior portion of the varix (Fig. 2). 

Four months later the patient was still asympto- 
matic. Clinical examination of the lesion showed a 
slight decrease in size of the saccule, and sedimenta- 
tion of red blood cells had occurred within it, 
leaving a layer of red blood cells below and clear 
fluid above (Fig. 3). Fluorescein angiography at this 
time showed initial hypofluorescence of the lesion, 
but slow filling occurred late in the venous phase, 
probably from the central retinal vessels or one of 
their immediate branches. Late frames showed in- 
tense fluorescence of the superior three fourths of 
the lesion, with nonfluorescence below. This laver- 
ing corresponded to the red blood cell sedimenta- 
tion seen clinicallv (Fig. 4). 

No treatment was advised, and we have continued 
to observe the patient. 





Fig. 1 (Joffe and associates). Fundus photograph 
in September 1977, showing large vascular dilata- 
tion in the center of left optic disk. 
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DISCUSSION 


The relatively large vascular dilatation 
on the optic nerve head of this patient 
neither caused any symptoms nor result- 
ed in disturbance of any aspect of the 
retinal circulation. The lesion demon- 
strated relative isolation from the retinal 
circulation, evidenced by the sluggish 
flow of fluorescein into it in the later 
phases of the study. Further evidence of 


Fig. 3 (Joffe and associates). Fundus photograph 


in January 1978, showing slight decrease in size of 


the lesion and a layering effect with sedimentation 
of red blood cells to the inferior portion (arrow). 





Fig. 2 (Joffe and associates). Fluorescein angiog- 
raphy in September 1977. Top left, Early angiogram 
shows nonfluorescence of the varix and its apparent 
isolation from early retinal vascular circulation. Top 
right, Venous phase angiogram shows earliest evi- 
dence of some hyperfluorescence at inferior portion 
of lesion. Bottom left, Late venous study shows 
continued nonfluorescence except for hyperfluores- 
cence of the inferior portion of the varix. 
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stagnation of blood within the lesion is 
the sedimentation of red blood cells, giv- 
ing a layering effect, which resembles the 
clinical and angiographic appearance of 
the individual saccules in cavernous he- 
mangioma of the retina.® 

We believe the saccular dilatation is 
probably derived from the central retinal 
vein or one of its tributaries on the optic 
nerve head. It appeared clinically and 
angiographically separate from the arteri- 
al tree and was similar in color to the 
retinal veins. It is also theoretically possi- 


Fig. 4 (Joffe and associates). Fluorescein angio- 
graphic study in January 1978. Top left, Early 
angiogram again shows isolation of the varix from 
retinal vascular flow. Top right, Venous phase 
shows hyperfluorescence of the mid-portion of the 
lesion. Bottom left, Late study shows hvperfluores- 
cence of the clinically clearer superior portion, with 
a layering effect and nonfluorescence corresponding 
to the inferior sedimented red blood cell portion of 
the lesion. 


ble that an arterial macroaneurysm, asso- 
ciated with stasis, could have the same 
appearance. However, retinal macroan- 
eurysms usually fill in the arterial phase 
of fluorescein angiography and are often 
accompanied by exudation or retinal or 
vitreous hemorrhage, and the patients are 
often hypertensive.* 7 

In view of the probable venous, but 
still uncertain origin of this unusual le- 
sion, and its apparent isolation from the 
main retinal circulation, we have termed 
it a "varix of the optic disk." The develop- 


VOL. 86, NO, 4 


ment of this lesion since a previous rou- 
tine examination and the subsequent re- 
duction of size on follow-up examination 
suggest an acquired weakness in the ves- 
sel wall, leading to a saccular dilatation. 
The stasis within it may have resulted 
in thrombosis and gradual reduction in 
size. 


SUMMARY 


A 74-year-old woman had a saccular 
dilatation, presumably of the central reti- 
nal vein, on the optic nerve head. The 
lesion caused no symptoms, and over a 
four-month period showed evidence of 
thrombosis and stagnation within it. The 
lesion caused no interference with either 
the arterial or venous circulation of the 
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retina. We advised no treatment and con- 
tinue to observe the patient. 
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BILATERAL OPTIC NERVE HYPOPLASIA WITH NORMAL VISUAL ACUITY 


AKE BJÖRK, M.D., C.-G. LAURELL, M.D., AND ULLA LAURELL, M.D. 


Stockholm, Sweden 


Optic nerve hypoplasia is a congenital 
defect of one or both optic nerves. Often 
reported as an isolated anomaly, it may 
also be combined with malformations of 
the forebrain, such as agenesis of the 
septum pellucidum and malformation of 
the chiasm.! Combinations with ocular 
anomalies such as microphthalmos and 
aniridia? have also been described. 

In the past optic nerve hypoplasia was 
assumed to be an uncommon defect, but 
recently some authors have reported se- 
ries of cases: Edwards and Layden,® 1970 
(25 cases); Walton and Robb,? 1970 (20 
cases); Krystkowa, Mirkiewicz-Sieradzka, 
and Brvk,? 1975 (seven cases); and Fran- 
cois and De Rouck,® 1976 (22 cases). With 
one exception, all patients had pro- 
foundlv reduced visual acuitv, and in 
several cases the eve involved was almost 
or totally blind. The exception was a 
patient with visual acuity of 6/15 (20/50) 
in the affected eye. 

Since Schwarz? described a case of 
optic nerve hypoplasia in 1915, similar 
"ases have been described. 

Because most of the patients described 
were voung or mentally retarded, it often 
has not been possible to determine their 
visual functions, especially in the exami- 
nation of the visual fields. 

In the few cases in which perimetry 
was performed, different tvpes of defects 
have been reported, often combined with 
a general narrowing of the fields. Nasal 
defects are the most common. Schwarz? 
reported a case of an 18-vear-old girl with 
bilateral optic nerve hypoplasia. Correct- 
ed visual acuity was 6/12 (20/40) in each 
eve. 
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Visual fields were reduced in all direc- 
tions with an almost total loss of the nasal 
halves. Missiroli? described three siblings 
with bilateral optic nerve hvpoplasia. 
Two sisters, 20 and 18 years old, and their 
8-year-old brother had binasal hemiano- 
pia. The elder sister had corrected visual 
acuity of 6/9 (20/30) in each eye and 
esotropia. The younger sister had correct- 
ed visual acuity of R.E.: 6/9 (20/30); L.E.: 
6/7.5 (20/25). The brother also had esotro- 
pia and low visual acuity. Manor and 
Korezyn? reported a case of unilater- 
al involvement in a 53-year-old woman 
with corrected visual acuitv in the affect- 
ed eve. This field was constricted with 
a large defect in the nasal parts. Some 
other authors!?^? also reported nasal 
defects. 

Temporal or mainly temporal loss has 
been described in only a few cases. Berg- 
gren !? reported a case of a 7-year-old girl 
with esotropia and poor vision in her 
right eve. The visual acuity was less than 
6/60 (20/200) and the visual field was 
seriously impaired. Only a small part of 
the nasal field was left. Ellenberger and 
Runyan! described a 23-year-old woman 
dwart with frontal headache, dizziness, 
poor vision, and nystagmus. Visual acuity 
was R.E.: 6/60 (20/200); L.E.: 6/7.5 
(20/25). Visual fields revealed a bitem- 
poral loss. Pneumoencephalography 
demonstrated that the septum pelluci- 
dum was absent and the frontal horns 
were fused into a common chamber. A 
case not unlike the one just described was 
reported by Harrington.!^ An 18-year-old 
girl with nvstagmus and eve muscle pal- 
sies had visual acuity of 6/9 (20/30) in 
each eve and a bitemporal loss in the 
fields. She had an apparent decrease of 
retinal nerve fiber bundles in the nasal 
retina of each eye. Pneumoencephalog- 
raphy was not performed. 
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Altitudinal defects in the visual fields 
have also been reported.!5:16 

Central or paracentral scotomas in 
fields with normal outer limits have also 
been described. Seelev and Smith!" re- 
ported three such cases with bilateral 
cecocentral scotomas. One of these pa- 
tients had visual acuity of R.E.: 6/15 
(20/50); L.E.: 6/21 (20/70). The other two 
patients had poor vision. 

Harmless developmental anomalies of 
the eve and optic nerve can sometimes 
cause symptoms that may be misinter- 
preted as a serious disease of the nervous 
system. This mainly concerns malforma- 
tions such as tilted disk and drusen of the 
optic disk discovered during examina- 
tions of patients suffering from headache, 
dizziness, and other neurologic com- 
plaints. 

We suggest that optic nerve hvpoplasia 
may also play such a role, and we present 
herein three such cases to support our 
theory. 


CASE REPORTS 


Case 1—4A 26-year-old man had no eve problems 
and was healthy until 1975, when he was admitted 
here because of vertigo. The vertigo was uncharac- 
teristic and no otological cause was found. An 
ophthalmologic examination in 1976, however, 
showed defects in the lower part of the visual fields 
with Goldmann perimetrv (Fig. 1). Visual acuitv 
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was 6/4 (+ 0) bilaterally. Color vision (H-R-R pseu- 
doisochromatic plates) was normal in both eyes. The 
ocular fundi showed optic disks much smaller than 
normal surrounded by a pale zone. Photography of 
the fundi with red-free light showed degeneration of 
retinal nerve fiber layers in the upper retina (Figs. 2 
and 3). The eyes were otherwise normal. The neuro- 
logic examination revealed nothing abnormal. Pneu- 
moencephalography showed normal conditions. 
The optic foramina were 4 mm in diameter on 
roentgenograms, that is, narrow, but still within 
normal limits. 

Case 2—A 19-year-old man had had psychomotor 
epilepsia since the age of 10 years. He was 
employed as a messenger and had no eye problems. 
Since childhood he had the habit of bending his 
head forward when walking. He was admitted to the 
neurologic clinic in 1976 for an adjustment of his 
drug therapy. Visual acuity was 6/6 (20/20) (+0) in 
both eyes. Color vision was normal. Perimetry 
showed bilateral visual field defects (Fig. 4). Oph- 
thalmoscopy showed optic disks smaller than nor- 
mal with a peripapillary zone (Fig. 5). The eyes were 
otherwise normal. X-ray examination showed a 
4-mm diameter of the optic foramina. 

Case 3—A 55-year-old man had no eve problems. 
Visual acuity was normal on earlier controls. He was 
admitted here in 1976 because visual field defects 
were discovered on a routine examination. Visual 
acuity was 6/6 (20/20) in both eyes after correction 
of a moderate myopia. Perimetry showed bilateral 
lower visual field defects (Fig. 6). Color vision was 
normal. Ophthalmoscopy showed optic disks much 
smaller than normal. They were surrounded by a 
large peripapillary zone (Fig. 7). The eyes were 
otherwise normal. X-ray examination showed optic 
foramina of normal size. 


DISCUSSION 


The practical importance of diagnosing 
optic nerve hypoplasia has usually been 
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Fig. 1 (Bjórk, Laurell, and Laurell): Case 1. Visual fields (left and right eye) showing defects in the lower 
segment of both fields (Goldmann perimetry, isopters: I,, I>, L). 
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Fig. 2 (Björk, Laurell, and Laurell): Case 1. Right and left fundus. The optic disks are small and show thin 
pigmented edges surrounded by pale gray avascular zones. These findings may give an impression of a 
normal disk. (Arrows indicate limit of papilla.) 


linked to the treatment of children with 
strabismus. If one diagnoses optic nerve 
hypoplasia in a child who has a heterotro- 
pia, the child and the parents can often be 
spared the inconvenience of occlusion 
therapy.?? Many cases of undiagnosed op- 
tic nerve hypoplasia have been described 
in which occlusion therapy was used for 
a long time without any positive results. 





NT " 


Fig. 3 (Bjórk, Laurell, and Laurell): Case 1. Detail 
of right fundus. The nerve fiber bundles in the 
upper retina are not clearly visible and the blood 
vessels appear naked. (Large arrows indicate naked 
blood vessels; small arrows show lower limit of the 
nerve fiber bundle defect.) 
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However, we consider that it is no longer 
justified to judge cases of optic nerve hy- 
poplasia as unsuitable for occlusion ther- 
apy. We believe a short-term trial of occlu- 
sion is appropriate because hypoplasia 
may leave the papillomacular bundle 
more or less intact. Gardner and Irvine!® 
described one case of right esotropia with 
poor vision in the squinting eye in which 
visual acuity improved to almost 6/9 (20/ 
30) after occlusion therapy. These au- 
thors concluded that “since one cannot 
reliably predict whether or not central 
vision is affected from the appearance of 
the disk, a trial of occlusion therapy is 
indicated for a child with hypoplastic 
optic nerve and squint.” This conclusion 
is supported by our patients, all of whom 
had normal vision. 

More than half of the published cases 
of optic nerve hypoplasia are unilateral. 
Visual acuity of the affected eve has gen- 
erally been poor, often considerably less 
than 6/60 (20/200). Several authors have 
maintained that poor visual acuity is es- 
sential for diagnosis.?:!$ 
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Fig. 4 (Björk, Laurell, and Laurell): Case 2. Visual fields showing defects in the lower parts of both fields 


(isopters: R.E., La L4: Ld. II Is I4). 


Gardner and Irvine!? described a girl, 
treated for esotropia, who had bilateral 
optic nerve hvpoplasia, but normal visual 
acuity of 6/6 (20/20) in each eve. Gold- 
mann perimetry showed loss of the infe- 
rior half of each visual field. This patient 
was under ophthalmologic observation 
for many vears because of her strabismus, 
and the optic nerve hypoplasia was diag- 
nosed at a follow-up examination. When 





Fig. 5 (Bjórk, Laurell, and Laurell): Case 2. Right and left fundus with optic disks. 


of papilla.) 


we examined our three patients, this case 
was the only one reported with normal 
vision in both eves and bilateral optic 
nerve hypoplasia and is similar to our 
cases in visual acuity and visual field 
defects. Patients like ours, however, with 
no ocular problems, may escape oph- 
thalmologic examination completely and 
even when examined, their cases are 
likelv to be incorrectly diagnosed. Bilat- 
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Fig. 6 (Bjórk, Laurell, and Laurell): Case 3. Visual fields showing defects in the lower parts of both fields 


(isopters: IV4, Is, Io). 


eral cases especially can be difficult to 
discover in a routine examination. The 
small disk combined with the surround- 
ing circular halo may appear as a normal 
disk. In suspected cases, photography can 
be helpful. In our cases, it was not until 
their visual fields were checked as part of 
a neurologic investigation that attention 
was called to the anomalv of the disks. 
Accordinglv, we mav suspect that the 


milder forms of optic nerve hvpoplasia 
are more common than generally as- 
sumed. 

Because these patients have no difficul- 
ties in work or other daily activities, that 
is, they have adjusted themselves to their 
visual field defects over many vears, these 
anomalies are probably congenital. One 
of our patients is a truck driver, another a 
bus driver. 





Fig. 7 (Björk, Laurell, and Laurell); Case 3. Right and left fundus. The disks are small and surrounded by 
pale zones. This case also shows a temporal white crescent and a thin retina caused by myopia. (Arrows 
indicate limit of papilla. Arrows are broken by the temporal crescent.) 
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Our cases indicate that the visual field 
defects may lead to the discovery of optic 
nerve hypoplasia with normal] visual acu- 
ity. These defects can raise erroneous 
suspicion of neurologic disease and may 
lead to unnecessary examinations. Our 
three cases illustrate the difficulties in 
revealing optic nerve hypoplasia in bilat- 
eral cases with normal visual acuity 6/6 
(20/20) or more and absence of other 
ocular symptoms such as strabismus. 

Petersen and Walton!$ described 17 
cases of optic nerve hypoplasia in chil- 
dren of mothers with severe diabetes. Of 
our three cases only one had a mother 
with diabetes during pregnancv. Several 
of these children had good vision and 
altitudinal or sector visual field defects 
resembling those found in our cases. The 
report. supports our presumption that 
cases of optic nerve hypoplasia with good 
vision are not so uncommon as previouslv 
assumed. 


SUMMARY 


A 26-year-old man, a 19-year-old man, 
and a 55-year-old man had bilateral optic 
nerve hypoplasia. They all had normal 
vision, but considerable defects in the 
inferior segments of the visual fields. 
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VISUAL-EVOKED RESPONSE DIFFERENTIATION OF ISCHEMIC OPTIC 
NEURITIS FROM THE OPTIC NEURITIS OF MULTIPLE SCLEROSIS 


W. BRUCE WILSON, M.D. 


Denver, Colorado 


Ischemic optic neuritis is the most 
common type of optic neuritis in people 
over 60 years of age. A diagnosis of ische- 
mic optic neuritis is strongly suggested 
when recovery of vision is minimal and a 
vascular disease is present, for example, 
in temporal arteritis, diabetes mellitus, or 
hypertension. The optic neuritis of multi- 
ple sclerosis is the most common type of 
optic neuritis in patients 20 to 40 years of 
age. Return of vision to a near normal 
level in the absence of vascular disease is 
indicative of this entity. However, in any 
given patient in the fifth or sixth decade 
of life, the differentiation between the 
two types of optic neuritis may be difh- 
cult. 

Because of the diagnostic value of the 
visual-evoked response in multiple scle- 
rosis, we studied it in 15 patients with 
ischemic optic neuritis. The most reliable 
change in the visual-evoked response in 
the optic neuritis of multiple sclerosis 
seems to be an increase in the latent 
period. This is most consistently recog- 
nized in the first negative wave and the 
major positive wave.'^9 The latent period 
is the period of time between stimulus to 
the retina (for example, a flash of light) 
and the response (potential change) of the 
occipital cortex. An increase in the latent 
period may be seen in multiple sclerosis 
even without symptoms or signs of optic 
neuritis.? To my knowledge, no study has 
been published defining the visual- 
evoked response findings in ischemic 
optic neuritis. 





From the Division of Ophthalmology, Denver 
General Hospital, and Division of Ophthalmology, 
University of Colorado Medical Center, Denver, 
Colorado. 

Reprint requests to W. Bruce Wilson, M.D., Divi- 
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West 8th Ave. and Cherokee St., Denver, CO 80204. 


SUBJECTS AND METHODS 


I studied 15 patients with unilateral 
ischemic optic neuritis to determine if 
characteristic changes had occurred in the 
visual-evoked response. The age range 
was 52 to 79 years. Each patient had had a 
sudden loss of vision in one eye and had 
not shown significant visual improve- 
ment. Excluded from the study were 
those patients who had more than one 
line of improvement in Snellen vision or a 
field defect that disappeared with time 
and all patients with clinically suspected 
strokes. Each patient had a loss of central 
vision, some mild (6/7.5 [20/25]), some 
severe (6/120 [20/400]). Each had a de- 
fect in the field of vision consistent with 
ischemic disease, namely, altitudinal de- 
fect or nerve fiber bundle defect. Twelve 
of the 15 patients showed acute changes at 
the disk head. These changes were edema, 
hemorrhage, dilated tortuous veins, and 
nerve fiber layer microinfarcts. All had a 
diagnosis suggesting an ischemic etiology 
for the acute optic nerve damage: tempor- 
al arteritis, diabetes mellitus, collagen 
vascular disease, or hypertension. 

Fifty individuals who were free of dis- 
ease served as control subjects. Both 
groups were examined in the same way. 

The patients were seated in a semi- 
darkened room (background light intensi- 
ty of approximately one foot candle), with 
their eyes open and pupils dilated (tropic- 
amide 1%). Gold-plated electrodes were 
affixed to the scalp with electrode paste. 
The visual-evoked response was recorded 
from the active 0, and 0, electrodes; link- 
ed ears served as reference (10-20 inter- 
national nomenclature). The forehead 
served as ground. The resistance between 
the active and reference electrodes was 
kept under 3,000 ohms. 
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Two methods of stimulation were used: 
a diffused flash of light and a reversing 
checkerboard pattern. The diffused light 
was, delivered by a Grass PS 22 photo- 
stimulator of 13-cm diameter, fitted with a 
diffusing screen that delivered approxi- 
mately 250,000 candles/m?. The diffused 
flash of light was displayed at 0.33 meter 
and the checkerboard pattern at 1 m. In 
both cases a small, nonluminous fixation 
target was used. One hundred stimuli 
(1/sec) were given with each method. The 
checkerboard pattern was displayed over 
a field of 30 degrees on a side using large 
checks, 1 degree on a side. The black and 
white checks were displayed continuous- 
ly, reversed on stimulus, produced a con- 
stant luminance background, and had 
values of 50 and 750 candles/m?, respec- 
tively. 

The cortical evoked responses were am- 
plified by a Grass Model VIII electroen- 
cephalograph (band width, 1 to 70 Hz) 
coupled to a buffer amplifier. A signal 
averager was used to accumulate the am- 
plified cortical responses. The final aver- 
aged wave was displayed on a Tektronic 
scope and photographed with a Polaroid 
camera. Analysis time was 250 msec. Au- 
ditory masking was used. The first five 
peaks were analyzed for three factors: 
latency, amplitude, andamplitude-latency 
ratio. 

Each patient had a complete neuro- 
ophthalmic examination. This included 
best corrected Snellen vision; Hardy, 
Rand, and Rittler color vision; Pulfrich 
phenomenon; formal field of vision; 
pupil examination; and a dilated exami- 
nation of the posterior pole. Laboratory 
examination included a complete blood 
cell count, an erythrocyte sedimentation 
rate, rheumatoid arthritis factor, antinu- 
clear antibody test, serology test for syph- 
ilis, glucose tolerance, triglycerides, cho- 
lesterol, and coagulopathy profile in all 
patients. 

Whole retina and macular electroretin- 
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ograms were done in each patient to dem- 
onstrate that the retina was not the cause 
of the abnormality in the visual-evoked 
response. 

Hesults of normative data, diffused 
light—Values were similar to those re- 
ported by Kooi? and Richey.? Measure- 
ments for latency were always made from 
the beginning of stimulation to a positive 
or negative peak on the wave. The first 
peak in our laboratorv was negative. The 
following peaks were positive, negative, 
positive (major positive), and negative, 
respectively. The upper limit of normal 
for each peak (mean + 3 SD) was: first 
negative, 60 msec; first positive, 85 msec; 
second negative, 100 msec; second or 
major positive, 120 msec; and the third 
negative, 150 msec. The first negative and 
major positive wave peaks were chosen 
for data reporting; they were thought to 
be representative. The range of amplitude 
for the first negative peak was 3 to 15 uV 
(mean, 8 pV), and 8to 40 uV (mean, 24 pV) 
for the major positive peak. The ampli- 
tude for the first negative peak was mea- 
sured from the baseline to the top of the 
peak. For the major positive peak, ampli- 
tude was measured from the previous 
highest point on the wave. 

Results of normative data, checker- 
board pattern—Data for pattern stimula- 
tion was similar to those of Halliday? 
and Asselman.! The upper limit of normal 
(mean + 3 SD) was 60 msec for the first 
negative peak and 95 msec for the major 
positive peak. The range of amplitude 
was 4 to 12 uV (mean, 7 pV) and 10 to 30 
uV (mean, 18 pV), respectively. Amplitude 
was measured as it was when diffused 
light was used. 

Most patients displayed a five-peak 
wave (Fig. 1) when stimulated by the 
diffused light method, but a three-peak 
wave (Fig. 2) when stimulated by the 
checkerboard pattern method. We includ- 
ed data only on those patients with a 
five-component wave on diffused light 
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Fig. 1 (Wilson). A normal five-peak visual-evoked 
response wave obtained by stimulating the eve with 
a diffused flash of light. All figures have the same 
recording format; negative is up, each x-axis major 
division represents 30 msec time, each y-axis major 
division represents 10-4 V amplitude, and the stim- 
ulus is at the beginning of the trace pattern. "L^ 
indicates latent period of major positive peak. The 
five peaks are numbered 1 (first negative), 2 (first 
positive), 3 (second negative), 4 (major positive), and 
5 (third negative). 


stimulation and a three-component wave 
on pattern stimulation. 

Hesults in ischemic optic neuritis pa- 
tients—The first negative peak was pres- 
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ent in 14 of the 15 patients. It increased 
in the latent period (diffused light and 
pattern) in four of the 15 patients, but was 
only slightly delayed in two of the four. 
The major positive peak (diffused light 
and pattern) also showed minor increases 
in the latent period in four of 15 patients, 
namely, above the mean + 3 SD (Table). 

In 13 of 15 patients, the amplitude was 
less than 5096 of the mean for the normal 
subjects. This was seen in the first nega- 
tive peak and in the major positive peak 
(Table). Amplitude was inversely propor- 
tional to two factors: as the degree of 
involvement of central vision increased, 
amplitude decreased; as the area of in- 
volvement of the field of vision increased, 
amplitude decreased (Table). 

Next, the amplitude:latency ratio was 
determined. Normal calculated values 
were 9 wV/60 msec = 0.15 for the first 
negative peak (diffused light and pattern), 
24 wV/120 msec = 0.2 for the major posi- 
tive peak (diffused light), and 18 wV/95 
msec — 0.19 for the major positive peak 
(checkerboard pattern). Small values were 
consistently seen in our patients with 
ischemic optic nerve disease. Eight of 15 
had values of 0.1 or lower for both the 
first negative and major positive peaks 
(Table). In contrast, only 10% of our 
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Fig. 2 (Wilson). Left, A normal three-peak visual-evoked response wave obtained by stimulating with a 
checkerboard pattern of 30 degrees field and checks of 1 degree on a side. The three peaks are lettered A (first 
negative), B (major positive), C (second negative). Right, A delayed response, as seen in multiple sclerosis, is 


shown for comparison. “L” 


indicates latent period of major positive peak. 
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patients with multiple sclerosis had val- 
ues of 0.15 or lower for the major positive 
peak (diffused light or pattern). 

In all 15 patients, stimulation of the 
normal eye always produced a normal 
visual-evoked response. Occasionally, the 
difference between results produced by 
stimulation of the normal or diseased eye 
was moderate, but usually the difference 
was striking (Fig. 3). 


DISCUSSION 


In the 15 patients with ischemic optic 
neuritis, an increase in the latent period 
was noted, but not as often or in the 
amount seen in our patients with the optic 
neuritis caused by multiple sclerosis. Re- 
sults were the same for checkerboard pat- 
tern or diffused light stimulation. 

In the ischemic optic neuritis patients, 
amplitude was reduced more frequently 
than latency was increased. By looking at 
the amplitude column for the major posi- 
tive wave inthe Table, one can appreciate 
the value of the factor. In our series of 
more than 100 multiple sclerosis patients, 
no significant change in amplitude was 
seen unless visual acuity was less than 
6/30 (20/100) and the field of vision was 
significantly altered. Even then ampli- 
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tude was usually one half the mean of 
normal subjects. This might be compared 
with the two patients in this study who 
had less than 6/30 (20/100) vision and a 
generally depressed and contracted’ pe- 
ripheral field; one had no visual-evoked 
response that could be measured and the 
other had an amplitude one fourth the 
normal mean. The central 10 degrees of 
the visual field produces most of the 
visual-evoked response amplitude, at 
least with pattern stimulation.! All of our 
15 cases that had a marked reduction in 
amplitude, except for one, had either poor 
central vision, dense defects in the field 
inside 10 degrees, or both. 

As shown in the amplitude:latency 
ratio, amplitude was also reduced propor- 
tionally more than latency was prolonged 
(Table). Several methods of calculating 
amplitude:latency ratio were considered, 
but because most amplitudes were close 
to the mean, normal seemed to be the 
logical amplitude factor to use. Little dif- 
ference was seen in using either the mean 
or the mean + 3 SD as the latency factor. 
The latter was chosen for reporting. In 
some cases, when both amplitude and 
latency were changed to a small degree, 
the ratio was helpful. A low figure sug- 





Fig. 3 (Wilson). A patient with acute ischemic damage to the left optic nerve demonstrates a normal 
visual-evoked response when the right eye is stimulated (left), but almost no response when the left eve is 
stimulated (right). (Patient had 6/30 [20/100] central vision and a dense altitudinal defect). “L” indicates 
latent period of major positive peak. 
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gested ischemic disease. The latency and 
amplitude differences between ischemic 
and demyelinating optic nerve disease are 
interesting. As mentioned above, an in- 
crease in the.latent period is considered 
an almost constant finding in the optic 
neuritis of multiple sclerosis. 49 The 
change in multiple sclerosis may be 
caused by focal demyelination and con- 
duction slowing.!9: Thus most fibers may 
be functioning (normal amplitude), but at 
a slower conduction velocity (an increase 
in the latent period). The opposite may be 
true in ischemic optic nerve disease: 
many fibers are not functioning (reduced 
amplitude) but those that are functioning 
are doing so at a normal conduction ve- 
locity (normal latency). 

One of the most striking differences 
between ischemic and demyelinating dis- 
ease of the optic nerve was seen when the 
normal eye was stimulated. In ischemic 
disease, the response was alwavs normal; 
in the optic neuritis of multiple sclerosis, 
it is rarely normal. This may represent the 
more diffuse nature of the visual system 
involvement in, multiple sclerosis. 

In all 15 patients, an alternative method 
of pattern stimulation was tried. A small 
field of 5 degrees (with small checks of 15 
on a side) was used to achieve macular 
stimulation. The amplitude obtained was 
directly proportional to the drop in 
Snellen vision. By the time visual acuity 
was reduced to 6/30 (20/100), the visual- 
evoked response was essentially absent. 


SUMMARY 


Fifteen patients with ischemic optic 
neuritis studied electrophysiologically 
had a characteristic change of marked 
reduction in the amplitude of the visual- 
evoked response even when loss of vision 
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was moderate. The optic neuritis of mul- 
tiple sclerosis rarely produced this 
change. Occasionally, small increases in 
the latent period of the visual-evoked 
response were recorded from the patients 
with ischemic optic neuritis. The optic 
neuritis of multiple sclerosis usually pro- 
duced significant increases in the latent 
period. When the normal nerve was tested 
in patients with ischemic optic neuritis, 
the visual evoked response was normal. 
In patients with optic neuritis of multiple 
sclerosis, stimulation of the "normal" 
nerve usually produced an increase in the 
latent period similar to that seen when the 
involved nerve was stimulated. 


REFERENCES 


I. Asselman, P., Chadwick, D. W., and Marsden, 
C. D.: Visual evoked responses in management of 
patients suspected of multiple sclerosis. Brain 98: 
261, 1975. 

2. Halliday, A. M., McDonald, W, L, and Mush- 
in, J.: Delayed visual-evoked response in optic neu- 
ritis. Lancet 1:982, 1972. 

3. :Visual-evoked response in diagnosis of 
multiple sclerosis. Br. Med. J. 4:661, 1973. 

4, :Delaved pattern-evoked response in 
optic neuritis in relation to visual acuity. Trans. 
Ophthalmol. Soc. U.K. 93:315, 1973. 

5. Sokol, S.: Visually evoked potentials. Theory, 
techniques, and clinical applications. Survey Oph- 
thalmol. 21:18, 1976. 

6. Milner, B. A., Regan, D., and Heron, J. R: 
Differential diagnosis of multiple sclerosis by 
visual-evoked potential recordings. Brain 97:755, 
1974. 

7. Kooi, K. A., and Bagchi, B. K: Visual-evoked 
responses in man. Normative data, Ann. N.Y. Acad. 
Sci. 112:254, 1964. 

8. Richey, E. T., Kooi, K. A., and Tourtellotte, 
W. W.: Visually evoked responses in multiple scle- 
rosis. J. Neurol. Neurosurg. Psychiatry 34:275, 
1971. 

9. Feinsod, M., and Hoyt, W. F.: Subclinical 
optic neuropathy in multiple sclerosis. J. Neurol. 
Neurosurg. Psychiatry 38:1109, 1975. 

10. McDonald, W. L, and Sears, T. A.: The ef- 
fects of experimental demyelination on conduction 
in the central nervous system. Brain 93:583, 1970. 

11. McDonald, W. I: Pathophysiology of con- 
duction in central axons. In Desmedt, I. E. (ed. 
Evoked Potentials. In press. 








BILATERAL HOMONYMOUS HEMIANOPIA 


EARL W. NEPPLE, M.D., RICHARD E. APPEN, M.D., AND JOSEPH F. SACKETT, M.D. 


Madison, Wisconsin 


Bilateral homonymous hemianopia is 
considered to be rare. ? However, we 
have seen 15 patients with this visual 
impairment during the past four vears. 
The visual defect results from separate 
lesions of the central nervous svstem that 
affect the postchiasmal visual pathways 
on both sides of the brain. We describe 


or radiologic documentation of this con- 
dition. 


SUBJECTS AND METHODS 


All patients were referred to us for 
neuro-ophthalmic consultation. We paid 
particular attention to refraction and ex- 
amination of pupils, ocular motility, 
fundi, and visual fields by kinetic Gold- 
mann perimetry. Clinical examination was 
supplemented by computed axial tomog- 
raphy in five patients, by cerebral angiog- 
raphy in five patients, by technetium 
brain scan in seven patients, and by au- 
topsv in two patients. 


CASE REPORTS 


Case 1 (GROUP 1)-—A 73-year-old man received a 
cardiac pacemaker in 1968 following Stokes-Adams 
attacks. In. 1970, he observed the abrupt onset of 
flashing lights in the vision of both eves. Visual 
acuity then was 6/6 (20/20) in both eyes, and a left 
homonymous superior quadrantanopia was present, 
In 1972, the patient began complaining of vague 
difficulties in reading. In 1974, visual acuity re- 
mained 6/6 (20/20) in hoth eves. Examination was 
otherwise normal except for visual fields that 
showed a dense right homonymous upper quadrant 
defect and a less dense left homonymous superior 
quadrant defect (Fig. D. The patient died six months 
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later from histiocytic malignant lymphoma. At au- 
topsy, the brain showed infarcts of the right 
temporo-occipital area and of the left occipital lobe 
(Fig. 2). There was marked arteriosclerosis of the 
aorta, the coronary arteries, and the cerebral arteries. 


Comment—Arteriosclerosis with sec- 
ondary cerebral infarcts was the cause of 
the bilateral homonymous hemianopia in 
this man and in five other patients (Cases 
1-6) and was the most common diagnostic 
category. Although a sequential occur- 
rence of the homonymous field defects 
was documented in this patient, the histo- 
ry and setting indicated a simultaneous 
onset in most of our patients. Bilateral 
lesions were discovered simultaneously 
for the first time in 11 of our 15 patients. 

Basilar artery insufficiency was consid- 
ered to be the cause of the bilateral ho- 
monymous hemianopia in the two pa- 


tients with ocular motility findings 
indicating brain stem dysfunction." 


Kearns® described three patients with bi- 
lateral homonymous hemianopia caused 
by basilar artery thrombosis and empha- 


with the bilateral homonymous hemiano- 


pia. 

Case 7 (GROUP 2)—Three weeks after closed head 
trauma, a 48-year-old man became increasingly leth- 
argic and developed dilated, unreactive pupils; 
blepharoptosis; and impaired adduction of the left 
eve. Arteriographv showed a large left subdural 
hematoma, which was operated on shortly there- 
after. Neuro-ophthalmic examination 18 days after 
the operation showed visual acuity of 6/6 (20/20) in 
both eves with normal pupils and fundi. A small left 
hypertropia was a residual of the left third nerve 
paresis, Visual fields showed a right homonymous 
hemianopia combined with a left homonymous su- 
perior quadrantanopia (Fig. 3). Computed tomogra- 
phy documented bilateral occipital lobe infarctions 
(Fig. 4, left). The computed tomography one section 
more cephalad (Fig. 4, right) showed a normal 
superior portion of the right occipital lobe corre- 
sponding to the left homonymous inferior quadrant 
of remaining vision. 

Comment—This patient and two others 


(Cases 7-9) sustained bilateral homony- 
mous hemianopia secondary to uncal her- 
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Fig. 1 (Nepple, Appen, and Sackett). Case 1. Visual field. Dense right homonymous superior quadrant and 


less dense left homonymous superior quadrant defect. 


niation following subdural hematomas, 
as described by Hoyt” and Klintworth.® 
Incapacitating field contraction sparing 
only four degrees occurred in one patient 
who maintained visual acuity of 6/6 (20/ 
20) (Case 9), whereas a 12-year-old boy 
functioned relatively well with a residual 
homonymous quadrant of vision (Case 8). 
These infarcts result from increased 
intracranial pressure shifting the uncal 
portions of the temporal lobes downward 
at the tentorium, with subsequent com- 
pression of the posterior cerebral arteries 
against the tentorial edge. Such hernia- 
tion can be caused by any expanding 
supratentorial lesion regardless of loca- 
tion. Occasionally, homonymous hemia- 
nopia may be a sign of tentorial hernia- 
tion even without pupillary dilation from 
oculomotor nerve dysfunction.” 


Case 10 (Group 3)—A 27-year-old woman had 
had severe intermittent headaches associated with 
nausea, vomiting, and transient dimming of vision 
for ten years. Five years before our examination of 
the patient, a left homonymous superior quadrantan- 
opia was documented after one of these episodes. At 
that time, bilateral carotid arteriography was nor- 
mal. Nine months before the present hospitalization, 
she awoke with severe headache, slurred speech, 





Fig. 2 (Nepple, Appen, and Sackett). Case 1. Infe- 
rior surface of brain demonstrates the old infarct in 
the right occipitotemporal lobes and smaller infarct 
in the left occipital lobe. 
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Fig. 3 (Nepple, Appen, and Sackett). Case 7. Visual field. Right homonymous hemianopia combined with 


left homonymous superior quadrantanopia. 


and additional blurring of vision. On admission, 
visual acuity was 6/4.5 (20/15), and ocular motility, 
pupils, and fundi were normal. Visual fields showed 
a left superior homonymous quadrantanopia with a 
right homonymous superior quadrantanopia, simu- 
lating an altitudinal visual field defect (Fig. 5). 
Cerebral angiography showed occlusion of both 
posterior cerebral arteries (Figs. 6, right, and 7, 
right). Three years later her visual acuity was un- 
changed and she was otherwise well. 


Comment—This whose ten- 


year history of intermittent headache is 


woman, 


typical of migraine, sustained permanent 
cerebral damage secondary to ischemia of 
migraine, as has been reported.?^!? The 
other patient of our series with migraine 
(Case 11) also had bilateral cerebral in- 
farcts, indicated by computed tomogra- 





— 


Fig.4 (Nepple, Appen, and Sackett). Case 7. Left, Computed tomography demonstrates bilateral occipital 
lobe radiodensity secondary to infarction. Right, computed tomography section 1 cm more cephalad than 
section in Figure 4, left, shows relatively normal right occipital lobe corresponding to the normal left 
homonymous inferior quadrant of vision. 
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Fig. 5 (Nepple, Appen, and Sackett). Case 10. Visual field. Left homonymous superior quadrantanopia 
combined with a right homonymous superior quadrantanopia simulates an altitudinal visual field defect. 


phy. He also retained good visual acuity 
despite extensive loss of visual field (Fig. 
8). 


Case 12 (Group 4)—A 54-year-old woman com- 
plained of poor vision bilaterallv since an episode of 
anoxia from cardiac arrest during elective hernior- 
rhaphy. Best corrected visual acuity was R.E.: 6/400 
(3/200); L.E.: 6/600 (2/200). Intraocular pressures, 
pupils, fundi, optokinetic nystagmus, and electro- 
retinogram were all normal. This patient was one of 
only three in the series who sustained loss of central 


vision (Fig. 9). The small vertical steps at the mid- 
line indicate the bilateral homonymous nature of the 
field defects. 

Comment—The middle and posterior 
cerebral arteries perfuse adjacent regions 
of the brain. The boundary between the 
two areas is served by the distal branches 
of both vessels, which are under lowest 
pressure. This area is termed a watershed 
zone and may be infarcted when hypoten- 





Fig. 6 (Nepple, Appen, and Sackett). Left, Normal lateral view of vertebral arteriography. Superior 
cerebellar artery (crossed arrow) serves as landmark indicating location of the tentorium. Arteries cephalad 
to that artery are supratentorial and are the parieto-occipital branches of the posterior cerebral arteries 
(arrow). Right, Case 10. Lateral view of vertebral anteriogram demonstrates nonfilling of the parieto- 
occipital branches of the posterior cerebral arteries above the tentorium. Proximal segments of posterior 
cerebral arteries are indicated by arrows, and the superior cerebellar artery by crossed arrow. 
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Fig. 7 (Nepple, Appen, and Sackett). Left, Frontal view of normal vertebral arteriography. Posterior cere- 
bral arteries with parieto-occipital branches (arrows) are lateral to the superior cerebellar arteries (crossed 
(arrow). Right, Case 10. Frontal projection of vertebral arteriography shows nonfilling of parieto-occipital 
branches of the posterior cerebral arteries (arrows) above the level of the superior cerebellar arteries (crossed 


arrow). 


sion affects both arteries, but is spared 
when there is occlusion of only one of 
them.®413 When cardiac arrest occurs, the 
pump failure causes greatest ischemia at 
the watershed zone and thereby accounts 
for the predominant loss of central visual 
field, as occurred in this patient. In con- 
trast, embolic occlusion of a posterior 
cerebral artery spares the watershed zone 
because of its perfusion by the corre- 
sponding middle cerebral artery. 


This patient was one of the remaining 
four whose diseases were caused by diverse 
factors. The patients with bilateral ho- 
monymous hemianopia secondary to pro- 
gressive multifocal leukoencephalopathy 
(Case 14) and cardiac surgery (Case 13) 
have been previously  described.!415 
The other patient (Case 15) was a 45- 
vear-old woman with a history suggestive 
of migraine. Following discovery of 
her bilateral homonymous hemianopia, 
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Fig. 8 (Nepple, Appen, and Sackett). Case 11. Visual field. Almost total left homonymous hemianopia 


combined with right homonymous inferior field loss. 
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Fig. 9 (Nepple, Appen, and Sackett). Case 12. Visual field. Vertical steps indicate the bilateral homony- 
mous character of the central visual field loss, slightly more extensive in the left homonymous field than in 


the right. 


diagnostic studies revealed a type 4 
hyperlipidemia, which resolved after dis- 
continuation of oral contraceptives. Her 
angiogram documented severe bilateral 
posterior cerebral artery disease. 


RESULTS 


The group studied consisted of ten men 
and five women ranging in age from 12 to 
73 years (Table). Results of external, pu- 
pil, motility, and fundus examinations 
were normal in 11 patients. Visual acuity 
was generally equal in both eyes and was 
6/7.5 (20/25) or better bilaterally in 11 of 
the 15 patients. One patient (Case 5) had 
visual acuity of R.E.: 6/6 (20/20), L.E.: 
6/12 (20/40). The reason for the reduced 
visual acuity of the left eve remained 
uncertain. Three patients had visual acu- 
ity of 6/60 (20/200) or less. Optokinetic 
nystagmus was normal in all ten patients 
tested. Four patients had abnormal 
neuro-ophthalmic findings other than the 
visual fields. Of two patients with ocular 
motility abnormalities, one man (Case 6) 
had internuclear ophthalmoplegia, skew 


deviation, and nystagmus. The other 
(Case 11) had a right sixth nerve paresis, 
skew deviation, and a right Horner's syn- 
drome. In one patient (Case 4) ophthal- 
moscopic examination revealed two cho- 
lesterol crystals. A positive Marcus Gunn 
pupil sign that was difficult to explain 
was present in one patient (Case 5). 

In all patients the medical history was 
important in clarifying the cause of the 
bilateral homonymous hemianopia. For 
nine patients, a definitive neurologic di- 
agnosis was established by techniques 
other than neuro-ophthalmic examina- 
tion, including cerebral angiography 
(three patients); computed tomography 
(three patients); technetium Tc 99m brain 
scan (one patient); and autopsy (two pa- 
tients). Another patient (Case 6) had a 
computed tomography scan that con- 
firmed infarction of the right occipital 
lobe, but visual fields showed a definite 
right homonymous defect in addition to 
the total left homonymous hemianopia. 
Bilateral cortical occipital lesions were 
diagnosed clinically in the six remaining 
patients. 
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TABLE 


Bilateral Homonvmous 
Hemianopia 








Case Age Visual At First 
No. dyrs} Sex Acuity* Examinationt 
6/6 
1 73 M (20/20) = 
6/6 
2 64 M (20/20) + 
6/4. 5 
3 49 E (20/15) = 
6/6 
4 64 M (20/20) + 
R.E.:6/6 
5 60 F (20/90) = 
L.E.:6/12 
(20/40) 
6/1. 5 
6 50 M 20/25) + 
. 6/6 
7 48 M (20/20) + 
‘6/6 
8 12 M (20/20) + 
6/6 
9 44 M (20/20) 
6/4. 5 
10 27 F (20/15) - 
6i 
Il 3T M (20/20) ~ 
6/400 
12 54 F (3/200) + 
(60 — 
13 48 M (20/200) + 
6/60 
14 63 M (20/200) + 
6/6 
15 45 F (20/20) + 
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hemianopia. 


DISCUSSION 


Forster! first described a patient with a 
well-documented partial bilateral homon- 
ymous hemianopia in 1890. The 49-year- 
old patient sustained a right, followed by 
a left homonymous hemianopia with 
sparing of central vision. Recent ophthal- 
mic papers in English have not empha- 
sized this condition. Previous ophthalmic 
reports??? and neurologic studies? have 
not presented documentation of the visu- 
al field abnormalities by means of modern 


PML designates progressive multifocal leukoencephalopathy. 
The patient was taking an oral anovulatory agent at the time of onset of bilateral homonymous 


techniques. The characteristics of the 
ophthalmologic examination that should 
suggest this diagnosis include (1) similar- 
ly shaped visual field defects on corre- 
sponding sides of the vertical midline for 
each eve; (2) equal visual acuity for each 
eye, which generally is normal (as in 75% 
[12 of 15] of our patients); (3) normal 
pupils and fundi; (4) ocular motility that 
is generally normal unless there are coex- 
isting brain stem lesions. 

The cerebral lesions almost invariably 
result from cerebrovascular insufficiency, 
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most commonly caused by arteriosclero- 
sis, tentorial herniation from increased 
intracranial pressure, and migraine. The 
cerebral lesions are generally in the oc- 
cipital lobes, and the posterior cerebral 
arteries are the vessels most commonly 
affected. Brain tumor did not occur in our 
series, and no bilateral homonymous 
hemianopia occurred in 849 patients with 
visual field defects and brain tumors 
studied by  Tónnis as reported by 
Schaublin.4 

Contrary to prior reports, the occur- 
rence of this visual abnormality is not 
rare. The ophthalmologist must consider 
this diagnosis in the examination of any 
patient with bilateral visual deficits that 
are not accounted for by visible ocular 
abnormalities. 


SUMMARY 


Bilateral homonymous hemianopia oc- 
curred in 15 patients seen during a four- 
year period. Persons with this visual defi- 
cit had similarly shaped visual field 
defects on corresponding sides of the 
vertical midline for each eye, equal 
visual acuity which is generally normal, 
and normal pupil and fundus examina- 
tions. The most common causes of the bi- 
lateral posterior cerebral artery insufh- 
ciency were arteriosclerosis (40%), uncal 
herniation (20%), and migraine (13%). 
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OPTIC NEURITIS COMPLICATING MEASLES, MUMPS, 
AND RUBELLA VACCINATION 
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Optic neuritis complicating measles, 
mumps, and rubella vaccination has not 
been previously described, although 
monovalent measles and rubella adminis- 
tration are associated with systemic and 
neurologic abnormalities. ?? We de- 
scribe herein a patient with bilateral optic 
neuritis following trivalent measles, 
mumps, and rubella vaccination. The 
purpose of this paper is to alert the oph- 
thalmic community to this possible rela- 
tionship. Vaccination programs will con- 
tinue to expand and ultimately include 
most of the preschool population. Aware- 
ness of this relationship will alert us to 
the diagnostic possibility and its future 
documentation. 


CASE REPORT 


A 6-vear-old boy was examined on Oct. 13, 1975, 
for bilateral optic disk swelling and decreased visual 
acuity. Three weeks before referral (Sept. 24, 1975) 
he had a routine physical examination and received 
a trivalent measles, mumps, and rubella vaccination. 
Eleven days after vaccination (Oct. 4, 1975) the 
child developed an oral temperature of 39.4* C, 
which lasted for one day. The child was otherwise 
well until Oct. 12, 1975, when he developed general 
malaise, left orbital pain on horizontal gaze, and 
inability to see with his left eye. 

His medical and surgical history were unremark- 
able. There was no family history of multiple sclero- 
sis, Leber's optic neuritis, or other ocular or central 
nervous system disease. The boy had no known 
allergies and was not taking medication. 
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Physical examination on admission was unre- 
markable except for the ocular findings. Visual acu- 
ity was R.E.: 6/7.5 (20/25); L.E.: finger counting at 
one foot. The left pupil had an afferent defect. The 
right optic disk was elevated, and spontaneous ve- 
nous pulsations were present (Fig. 1). In the left 
fundus there were elevation of the optic disk, con- 
gestion of the nerve fiber laver, scattered splinter 
hemorrhages, and no spontaneous venous pulsa- 
tions (Fig. 2). Quantitative visual field testing on the 
Goldmann perimeter with V-,. and the I-4, targets 
was normal on the right eye and not obtainable on 
the left eye because of poor fixation. Extraocular 
muscle function, anterior segment, the vitreous, the 
macula, and the peripheral retina were all normal for 
each eve. 

Studies included computed axial tomography of 
the brain, which was normal. A routine skull x-rav 
film series, coned down views of the sella, orbital 
apices, sinuses, and optic foramina were also nor- 
mal. The diagnosis of bilateral optic neuritis com- 
plicating the vaccination was made. Complete blood 
cell count, serum chemistry, serum protein electro- 
phoresis, fluorescent treponemal antibody test, viral 
serology, and urinalysis were normal. Cerebro spi- 
nal fluid analysis revealed glucose, 88 mg/100 ml; 
protein, 11.6 mg/100 ml; and chloride, 119 ing/100 





Fig. | (Kazarian and Gager). Optic disk of right 
eye 21 days after vaccination. 
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Fig. 2 (Kazarian and Gager). Optic disk of left eye 
21 days after vaccination. 


ml. The spinal tap was traumatic with many red 
blood cells present. No inflammatory cells were 
reported, and cultures of this fluid were negative for 
pathogens. 

The patient was given 40 mg of prednisone orally 
each day. Five days later, the visual acuity improved 
to R.E.: 6/6 (20/20); L.E.: 6/120 (20/400). The visual 
acuity in the left eye continued to improve and was 
6/21 (20/70) on the tenth day. Spontaneous venous 
pulsations were present bilaterally at that time. 

After ten days, the dosage of oral prednisone was 
gradually reduced during the ensuing several weeks. 
The visual acuity returned to 6/6 (20/20) in each eye 
within several weeks, but the afferent conduction 
defect persisted on the left. Visual fields remained 
normal on the right, but showed a persistent, ir- 
regular, inferior defect on the left. The patient’s 
condition has remained stable for 14 months (Figs. 
3 and 4). 


DISCUSSION 


The attenuated live virus vaccination 
programs against measles, mumps, and 
rubella have been highly effective. A high 
percentage of patients have demonstrated 
an excellent immune response with mon- 
ovalent?! 3? or trivalent?!:25-2631 vaccine 
administration. Vaccination has also been 
safe, 1-3.6-10,13,17,21-23,28-32 

Mumps vaccination causes no discerni- 
ble clinical reaction in children.2123.31 
This compares favorably with the inci- 
dence and severity of encephalitis, optic 
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Fig. 3 (Kazarian and Gager). Optic disk of right 
eye 14 months after vaccination. 


neuritis, and other central nervous sys- 
tem involvement reported with natural 
mumps infection.2?2:33-36 

Rubella vaccination has been followed 
by significant systemic and neurologic 
complications. Children rarely develop 
symptoms, but adult women frequently 
report arthralgias.4^ 914-293! Thrombocy- 





Fig. 4 (Kazarian and Gager). Optic disk of left eye 
14 months after vaccination. 
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topenic purpura, ataxia, aseptic meningi- 
tis, transverse myelitis,*? and polyneuri- 
tis!91! have developed following rubella 
vaccination. The complications were def- 
initely fewer than the 1:5,000 incidence 
of encephalitis with natural rubella in- 
fection.?9 

Measles vaccination is also associated 
with complications. Eighty-four cases of 
neurologic disorders following measles 
vaccination were reported to the Commu- 
nicable Disease Center in Atlanta, Geor- 
gia, from 1963 to 1974.3 Fifty-nine of the 
cases occurred within 30 days of the vac- 
cination date, and 54 cases (76%) oc- 
curred between six and 15 davs after the 
vaccination. No etiologic factor except for 
the vaccination could explain the severe 
neurologic involvement in the 59 pa- 
tients. The clustering of 7696 of these 
cases in a period of six to 15 davs after 
vaccination was thought to be highly sig- 
nificant in relating the vaccine adminis- 
tration to the complication. The compli- 
cations included encephalitis,! encepha- 
lomyelitis, chorea, meningitis, transverse 
myelitis,? cranial nerve palsies,?? and cer- 
ebellar ataxia.!* The incidence of neuro- 
logic complications was 1.6:1 million 
vaccinations.? This is less than the 
1:1,000 cases of encephalitis that oc- 
curred following natural measles infec- 
tion.36 

The remarkable tendency for these 
complications to occur from one to three 
weeks following vaccination is highly 
suggestive of a relationship between the 
vaccination and the complication. The 
time between six and 15 days is the ex- 
pected incubation period for maximal 
virus replication and the onset of vire- 
mia.* Our patient had the clinical symp- 
toms of optic neuritis associated with 
visual loss 18 days after vaccination. The 
timing of the patient's symptom complex 
is close to the known incubation period of 
the natural virus, and it coincides well 
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with the onset of the other postvacci- 
nation neurologic complications noted 
above. This is highly suggestive of a 
causal relationship between the vacci- 
nation and the optic neuritis. 

To the best of our knowledge, optic 
neuritis following trivalent measles, 
mumps, and rubella vaccination has nei- 
ther been described nor reported to the 
Center for Disease Control in Atlanta, 
Georgia (N. A. Halsey, M.D., personal 
communication, Dec. 15, 1977). 


SUMMARY 


A 6-year-old boy developed bilateral 
optic neuritis with decreasing visual acu- 
itv 18 days after administration of live 
attenuated trivalent measles, mumps, and 
rubella vaccine. The patient was treated 
with oral corticosteroids. The optic neuri- 
tis resolved within several weeks and 
normal vision returned. An afferent pupil- 
lary defect persisted in the more severely 
involved eve for 14 months following 
vaccination. 
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RETINITIS SECONDARY TO ACQUIRED SYSTEMIC TOXOPLASMOSIS 
WITH ISOLATION OF THE PARASITE 


JOSEPH B. MICHELSON, M.D., JERRY A. SHIELDS, M.D., P. ROBB MCDONALD, M.D., 


MICHAEL A. MANKO, M.D., ANDREAS A. ABRAHAM, M.D., 


* 


AND JAY L. FEDERMAN, M.D. 


Philadelphia, Pennsylvania 


The histology of ocular toxoplasmosis 
has been accurately defined as a retino- 
choroiditis, with the organism located in 
the necrotic retina and not in the inflamed 
choroid.! Isolation of the organism from 
the eye is rarely possible, except from an 
enucleated eye,?? aspirated aqueous,’ or 
subretinal fluid? In systemic toxoplasmo- 
sis, the diagnosis depends on the demon- 
stration of the organism, a positive sero- 
logic reaction, or both. The concomitant 
systemic and ocular involvement of toxo- 
plasmosis infection is rare and occurs in 
only 1% of cases of systemic toxoplasmo- 
sis, most of which are lymphadeno- 
pathic.? 

We describe herein a case of systemic 
toxoplasmosis of the febrile lymphadeni- 
tis type, in which a retinitis followed a 
heterophile-negative infectious mononu- 
cleosis syndrome for which there was no 
apparent cause. Organisms consistent 
with toxoplasmosis were identified from 
an axillary node biopsy, and the diagnosis 
was confirmed by isolation of the toxo- 
plasma organisms after intraperitoneal in- 
oculation in laboratory mice.9? This case 
is unusual because the diagnosis was un- 
suspected until the retinitis occurred, 
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which suggests systemic toxoplasmosis as 
the underlying cause. 


CASE REPORT 


A 43-year-old woman first noticed the onset of 
malaise while visiting a mink farm in northeastern 
Pennsylvania. During the next 11 days she noted a 
sore throat, night sweats, progressive malaise, and 
spiking temperature increases to 39.6° C daily. She 
was then hospitalized, and the physical examination 
revealed a temperature that ranged from 37.9° C to 
39.6° with nontender cervical lymphadenopathy. 
Hepatosplenomegaly was not noted at this time. 

Laboratory data revealed mildly increased serum 
glutamic oxalotransaminase and lactate dehydro- 
genase levels. The serum albumin was slightly de- 
creased. The sedimentation rate was 22 mm/hr, The 
white blood cell count was 5,700 cells/mm? with 
53% neutrophils and 41% lymphocytes. Some of the 
lymphocytes were atypical. Blood cultures, Austral- 
ia antigen, febrile agglutinins, urinalysis, stool cul- 
ture, and throat culture were all negative. Numerous 
x-ray film studies were also negative. The liver 
enzyme abnormalities returned to normal, fever re- 
solved, and the patient was discharged after seven 
days of hospitalization with the diagnosis of possi- 
ble heterophile-negative infectious mononucleosis. 

The day after discharge from the hospital, the 
patient noted the sudden appearance of a “spot” in 
her right visual field. Three days later, one of us 
(P.R.M.) noted a white retinal lesion superior to the 
fovea (Fig. 1). Slit-lamp examination revealed a 1+ 
aqueous flare and cell in both eyes. The patient was 
then admitted to the hospital for further examination 
and treatment with a diagnosis of acute systemic 
toxoplasmosis, Fluorescein angiography after ad- 
mission revealed inflammatory involvement of the 
retinal layers only (Fig. 2). Physical findings at this 
time included cervical lymphadenopathy, 2 x 3-cm 
nontender bilateral axillary lymph nodes, and hepa- 
tosplenomegaly. The patient was afebrile. 

Laboratory data revealed a white blood cell count 
of 5,300 mm? with 4796 neutrophils and 3996 lym- 
phocytes. A few of the lymphocytes were atypical. 
The Monospot test was negative. The serum glutam- 
ic oxalotransaminase level had increased to 80 units. 
The initial indirect fluorescent antibody test for 
toxoplasmosis was 1:1024, and five days later it was 
1:2048. 

Two days after admission, an excisional biopsy of 
one of the axillary lymph nodes was done. Acid-fast 
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Fig. 1 (Michelson and associates). A white retinal 
infiltrate is just superior to the fovea in the right eye. 


and fungal stains of the tissue were negative. The 
lymph node biopsy showed marked histiocytic 
hyperplasia, consistent with toxoplasmosis; on 
Giemsa stained slides, structures consistent with 
Toxoplasma gondii cysts were seen (Fig. 3). A 
portion of the lymph node was macerated, and a 
suspension of the material was injected intraperto- 
neally into purebred toxoplasma-free mice. Several 
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Fig. 3 (Michelson and associates). Section of 
Iv mph node biopsy demonstrating marked histiocyt- 
ic hyperplasia with cysts of Toxoplasma gondii 
organisms (arrow, Giemsa stain, x 250). 


animals were injected with saline intraperitoneally 
to serve as controls. Several days later, the test 
animals, as well as the appropriate controls, were 
killed and trophozoites of T. gondii were isolated 
from the test animals (Fig. 4). 

At admission, the patient began receiving intra- 
muscular adrenocorticotropic hormone for several 
days and 20 mg of prednisone daily for two weeks. 
Subsequently, the dosage was changed to 40 mg 
every other day. The prednisone was gradually 
reduced during the next eight weeks. Therapy was 
also begun with 4 g of sulfadiazine daily, 25 mg of 





Fig. 2 (Michelson and associates). Left, Fluorescein angiography during early filling phases reveals 
leakage from retinal vessels, causing a fluffy hyperfluorescence of retinal tissue. Right, A more intense 
hyperfluorescence corresponding to late staining of the retinal inflammatory lesion. 
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Fig. 4 (Michelson and associates). Smear from 
mouse peritoneal exudate showing toxoplasma cvst 
and organisms (arrow) (Giemsa stain, x250). 


pyrimethamine twice a day, 3 mg of folinic acid 
intramuscularly every other day, and atropine 1% 
ophthalmic drops. Because the platelet count de- 
creased significantly, the sulfadiazine and pyrimeth- 
amine were discontinued for several days, then 
reinstituted at the lower dose of 2 g daily and 25 
mg daily, respectively. Administration of all medi- 
cations was stopped at the tenth week after the 
second hospitalization. 

Repeat color photographs and fluorescein were 
taken one week later, and the retinitis appeared more 
intense. Fundus photographs (Fig. 5) and fluoresce- 
in angiograms (Fig. 6) taken three months later 
showed the lesion to be much smaller, with traction 
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Fig. 5 (Michelson and associates). The white 
retinal infiltrate appears smaller, with traction lines 
radiating from macular area. 
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demonstrated from the resolving lesion into the 
macular area. Visual acuity was 6/9 (20/30) at this 
time with no scotoma noted on Amsler grid testing. 
Both fluorescein studies showed focal involvement 
of the retina, with minimal or no involvement gf the 
retinal pigment epithelium or choroid. 


DISCUSSION 


Ocular toxoplasmosis is probably the 
most important cause of posterior uveitis 
in man.? It may occur either as a congeni- 
tal form or as an acquired infection. Ocu- 
lar involvement is common in congenital 
toxoplasmosis, but its recognition is rare 
in acquired systemic toxoplasmosis.? AI- 
though our case strongly suggests ac- 
quired toxoplasmic retinitis, the less like- 
ly possibility of a reactivation of subclini- 
cal congenital toxoplasmosis cannot be 
unequivocally excluded. 

The acquired systemic toxoplasma in- 
fection may have a varied clinical expres- 
sion. It may manifest itself as an exanthe- 
matous skin rash, resembling a rickettsial 
infection. Ocular involvement has not 
been documented with this rare form of 
the disease. It may occur as an influenza- 
type syndrome, characterized by malaise, 
fever, headache, and muscle pains. Cen- 
tral nervous system involvement may 
manifest itself as meningitis or encephali- 
tis, and patients with this affliction have 
the highest incidence of ocular involve- 
ment (19%).!° The most common mani- 
festation of systemic toxoplasma involve- 
ment is the lymphadenopathic type, as 
described in this case, but ocular involve- 
ment is considerably less common in this 
form of the disease than it is for the 
meningoencephalitic form. 

Retinitis is associated with 1% of the 
patients with the lymphadenopathic type 
of systemic disease. The febrile lym- 
phadenitis form, as in our case, may runa 
course that resembles the syndrome of 
infectious mononucleosis, with chills, fe- 
ver, malaise, headache, and localized or 
generalized lymphadenitis. Either an in- 
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Fig. 6 (Michelson and associates). 
essentially no transmission, demonstrating little or no pigment epithelial involvement. Right, Hyperfluores- 
cence is seen during the late phases of the study because of minimal leakage from the retinal arteriole and 
staining of the intraretinal tissue. 


creased antibody titer!! or a seroconver- 
sion!? makes the serologic diagnosis pos- 
sible. Toxoplasma may be isolated from 
the affected lymph nodes, especially 
those of the posterior cervical chain.!? 
The affected node should be minced and 
injected intraperitoneally into laboratory 
mice whose lack of prior infection is 
determined.9 7? Although viable organ- 
isms may be isolated from lymph node 
tissue,®7-9-19-13 this is not necessarily in- 
dicative of acute infection. Viable organ- 
isms can remain dormant in cysts of once 
infected hosts throughout the lifetime of 
the host.!? 

In our case a middle-aged woman de- 
veloped a heterophile-negative infectious 
mononucleosis syndrome, which would 
have gone undiagnosed had she not sub- 
sequently developed a retinitis that sug- 
gested the diagnosis of toxoplasmosis. 
This patient is unusual because hers was 
one of the few cases of toxoplasmosis in 
which the organisms were isolated in 
association with an acute retinitis. 
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Left, Fluorescein angiography during choroidal filling shows 


SUMMARY 


A 43-year-old woman developed a 
heterophile-negative infectious mononu- 
cleosis syndrome for which no cause was 
apparent. During her illness she devel- 
oped subjective changes in the central 
vision of her right eye and had focal 
retinal inflammation, which suggested 
the diagnosis of toxoplasmosis. The clin- 
ical course was accompanied by an in- 
creased titer to Toxoplasma gondii. Or- 
ganisms were isolated from lymph node 
tissue and injected into the peritoneum of 
mice from which organisms were har- 
vested. 
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OPHTHALMIC MINIATURE 


My boats, the usual small dug-out for myself and the larger one 
for kit and servants, drew up opposite the company’s compound. 
The Forest Manager saw me down to the bank. 

“Want to see me sneeze?” he queried suddenly. 

What does a junior forest assistant sav to his boss when asked such 
a question? Since I was his junior, I replied in the affirmative, 
whereupon he glanced quickly up at the cloudless heavens and then 
let forth a sternutation that sent the ready plover up in clouds above 


the trees on the opposite bank. 


“I can always sneeze when I look at the sun," he said with 


satisfaction. 


heginald Campbell, Teak Wallah 


London, Hodder & Stoughton, 1935. 


EARLY DIAGNOSIS AND EVOLUTION OF 
DOMINANT RETINITIS PIGMENTOSA 


NORMAN S. LEvy, M.D. 
Lake City, Florida 


The electroretinographic response to 
light stimulation has been widely used to 
evaluate and document the presence of 
retinitis pigmentosa. Several investigators 
have used the electroretinogram (ERG) in 
offspring and younger siblings of patients 
with retinitis pigmentosa to establish the 
diagnosis and to determine the visual 
prognosis in the affected individuals.1~4 

Bjork and Karpe! described a 7-month- 
old child with an extinguished ERG and 
a family history of dominant retinitis pig- 
mentosa, who developed evident clinical 
disease by 3 years of age. Subnormal 
electroretinographic responses have also 
been documented at 3 years of age in a 
member of another family with dominant 
retinitis pigmentosa.? We describe herein 
the earliest ERG abnormalities in auto- 
somal dominant retinitis pigmentosa 
measured initially at 5 months of age and 
followed serially thereafter, in a child 
who later developed clinical evidence of 
the disease. We were able to document 
electroretinographically its early onset 
and follow the progression of this variety 
of retinitis pigmentosa. 


MATERIAL AND METHODS 


All studies within the first two years of 
life were performed with a contact lens 
electrode overlying a soft contact lens. 
Pupils were dilated with 10% phenyleph- 
rine and 1% cyclopentolate. Anesthesia 
was obtained with intramuscular keta- 
mine hydrochloride. The patient was 
dark-adapted for 12 minutes. 
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Stimulation was provided by a ganzfeld 
svstem. The white light flash from the 
Grass photostimulator lasted 10 psec. 
The interval between paired flashes var- 
ied from one second to 75 msec.?^!? Light 
intensity was controlled with neutral den- 
sity filters and ranged from 1.8 to 3.7 log 
trolands. Only white light was used 
throughout this study. The signals were 
summated and averaged by computer and 
displayed on an oscilloscope before re- 
cording. 

The ERG record at 4 years of age re- 
flected the response to a single white flash 
stimulus. Computer averaging was not 
performed. 


CASE REPORT 


The proposita, a 5-month-old girl (Fig. 1) had 
been the product of a normal gestation and delivery 
without complications. Her pediatrician, aware of 
the hereditary nature of retinitis pigmentosa and a 
family history of this disease, referred her for exami- 
nation to assess the presence of the disease at an 
early age. 

The proposita had bilateral fixation and appeared 
orthophoric. The pupils responded to light. The 
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Fig. 1 (Levy). The paternal family tree indicates 
four generations of retinitis pigmentosa. The pro- 
posita is noted by the arrow. Her father and grand- 
mother were documented as having retinitis pig- 
mentosa. 
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anterior segments, lens, vitreous, retina, and disk all 
appeared to be normal. There was a subalbinotic 
appearance to the retina, but no pigment clumping 
or any attenuation of the vessels. 

Under ketamine anesthesia, a computer-averaged 
electroretinographic response was obtained when 
the patient was 5 months old. The light-adapted 
(cone) response was normal. However, following 
dark adaptation, the b-wave amplitude was well 
below our normal mean of 150 to 300 mV for that age 
(Fig. 2). Additionally, pronounced X-waves were 
present in the dark-adapted response. Following 
dark adaptation, paired light stimuli at intervals as 
short as 75 msec did not demonstrate the usual 
suppression of the second b-wave response (Fig. 3). 

When the patient was 8 months old, the ERGs 
were repeated. Reduction in the amplitude of the 
dark-adapted b-wave was confirmed (Fig. 2). After 
paired stimuli, no appreciable suppression of the 
second b-wave was present (Fig. 3). A normal light- 
adapted (cone) ERG persisted. When the patient was 
10 months old, a reduction from previous measure- 
ments in the dark-adapted b-wave amplitude was 
clearly apparent (Fig. 2), 

Single-flash electroretinograph recordings, ob- 


/23/73 





Fig. 2 (Levy). Electroretinographic tracings after 
dark adaptation, obtained serially over the first four 
years. Stimulus intensity was 2.8 log trolands, with a 
white light from a Grass photostimulator. The earli- 
est tracing was recorded when the patient was 5 
months old. The amplitude of the b-wave is approxi- 
mately 90 mV, well below the normal mean for this 
stimulus intensity. A reduction in the b-wave ampli- 
tude progresses during the testing period. Photopic 
responses were normal during this same period. 
No subjective visual function abnormalities were 
found. 
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Fig. 3 (Levy). The dark-adapted electroretin- 
ographic response to paired light stimuli at an 
interval of 75 msec. The second response is almost 
as large as the initial response when the patient was 
5 months and 8 months old. This contrasts markedly 
with the usual suppression of the second b-wave 
response after a stimulus pair of 75-msec interval. 


tained when the patient was 4 years old, revealed an 
extinguished scotopic b-wave and tiny to absent 
a-waves (Fig. 2). The photopic flicker response at 30 
Hz was normal. 

When the patient was 4 years old, no abnormality 
had been documented in her subjective visual func- 
tion. Visual acuity was R.E.: 6/9 (20/30), L.E.: 6/6 
(20/20), and fields were full to confrontation. Objec- 
tively, some fine pigment clumping could be noted 
in the periphery, and attentuation of vessels had 
become apparent centrally (Fig. 4). 

The father of the proposita (Fig. 1) had document- 
ed retinitis pigmentosa, which was functionally 
apparent by age 15 years and had constricted his 
visual fields to less than two degrees by age 23 years. 
The fundus findings were characteristic of retinitis 
pigmentosa, including arteriolar attentuation, bull’s 
eye macula, disk pallor, and peripheral pigment 
spicules. The scotopic ERG was extinguished. The 
dark adaptation was clearly abnormal with a fall of 
only one log unit during a 30-minute period and a 
delay in the rod-cone breakpoint to five minutes. 
The electro-oculogram was also markedly abnormal. 
Color vision was intact on the Farnsworth-Munsell 
100 hue test. The mother of the proposita showed no 
functional or ophthalmoscopic abnormality. Her 
scotopic ERG, paired scotopic ERG (Fig. 5), dark 
adaptation, and color vision were all normal. 

A paternal grandmother was 56 years old when 
first seen (Fig. 1). By age 32, she had decreasing 
visual acuity caused by retinitis pigmentosa. Visual 
acuity had decreased to light perception bilaterally 
without color perception at age 56 years. Additional- 
ly, she demonstrated anterior and posterior subcap- 
sular and nuclear lens changes. Her fundi were 
visible with difficulty on the right and revealed a 
pale disk, large pigment clumps, and a few nar- 
rowed arteries. 
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Fig. 4 (Levy). Ophthalmoscopic photograph of 
patient at 4 years of age. Note minimal arteriolar 
attenuation. There was fine peripheral clumping, 
but no other ophthalmoscopic abnormalities. 


DISCUSSION 


The early diagnosis of retinitis pigmen- 
tosa in young members of families in 
which this disease has been documented 
can be made electroretinographically.! * 





Fig. 5 (Levy). Dark-adapted electroretinographic 
response to paired light stimuli at an interval of 75 
msec in the mother of the proposita. Note the almost 
total suppression of the second b-wave response 
(arrow). 
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The earliest abnormalities noted in retini- 
tis pigmentosa included reduced scotopic 
b-wave amplitude and delayed laten- 
cv,1112 Cone function is normal. We had 
the opportunity to examine our patient at 
an earlier age than those patients de- 
scribed in previous reports. 

The electrophysiologic abnormalities 
of retinitis pigmentosa of the autosomal 
dominant variety were found when the 
patient was 5 months old. In one member 
of a family with this form of the disease, 
the electrophysiologic progression oc- 
curred rapidly during the first year, al- 
though no ophthalmoscopic changes 
were present. 

The early dark-adapted electroretino- 
graphic abnormalities noted in our pa- 
tient consisted of a progressive reduction 
in the b-wave amplitude to single flashes 
as well as the presence of a prominent 
X-wave. A more sensitive measurement 
was the absence of postflash suppression 
of the second b-wave of closely paired 
responses. 

Documentation of these electrophysio- 
logic abnormalities suggests that the 
functional defect in retinitis pigmentosa 
may be present early in life. In our case of 
autosomal dominant retinitis pigmentosa, 
the normally seen postflash b-wave sup- 
pression seems to be absent. Previously, 
this had not been noted and is a useful 
measurement that may have important 
implications in an understanding of the 
disease process. 

Studies in an animal model of retinitis 
pigmentosa by Edwards and Szamier!? 
indicate that in cultured RCS rat pigment 
epithelial cells, a specific defect in the 
mechanism for phagocytizing outer seg- 
ments exists. The absence of postflash 
ERG suppression, which we have dem- 
onstrated in the earliest stages of the 
human disease process, should be as- 
sessed in the animal model to determine 
the model’s electroretinographic similari- 
ty to human retinitis pigmentosa. 
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SUMMARY 


A 5-month-old girl with retinitis pig- 
mentosa was the healthy offspring of a 
family with progressive autosomal domi- 
nant retinitis pigmentosa. Serial evalua- 
tion by both electroretinograph and oph- 
thalmoscopy over a four-year period con- 
firmed the diagnosis and indicated that as 
early as 5 months of age, electroretinogra- 
phic abnormalities were present in the 
patient. These consisted of a reduction in 
the dark-adapted b-wave amplitude, 
prominent X-wave, and no suppression of 
the second b-wave response to paired 
light stimuli at 75 msec. Progressive 
reduction in the scotopic electroretino- 
graph amplitude has occurred over the en- 
suing four years, although light-adapted 
(cone) function still appears normal. Clin- 
ical evidence of retinitis pigmentosa be- 
came apparent only late in the patient’s 
third year when fine peripheral pigment 


clumping and vessel attentuation could 
be seen. 
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REAPPRAISAL OF CALLENDER'S SPINDLE A TYPE OF MALIGNANT 
MELANOMA OF CHOROID AND CILIARY BODY 


IAN W. MCLEAN, M.D., LORENZ E. ZIMMERMAN, M.D., 
" AND RICHARD M. EVANS, M.D. 
Washington, D.C. 


Using histopathologic criteria, in 1931 
Callender! divided uveal melanomas into 
six groups: spindle A, spindle B, fascicu- 
lar, mixed, epithelioid, and necrotic. Sub- 
sequently, Callender and numerous other 
investigators? 7 demonstrated the prog- 
nostic value of this classification. Cur- 
rently, modifications of this classification 
are used in most ophthalmic pathology 
laboratories. However, it has not been 
universally accepted, and many aspects of 
the classification have been criticized.*:? 

The spindle A group has received a 
large share of this criticism.? First, cells 
that many pathologists would consider 
benign nevus cells meet Callender's crite- 
ria for a spindle A melanoma cell. Sec- 
ondly, Callender! ? defined neither the 
proportion of spindle A cells nor the cell 
types of the minority cell populations in 
spindle A melanomas. Thus, a spectrum 
of tumors could be classified as spindle A. 
These range from tumors composed pure- 
ly of nevoid and bland spindle A cells to 
tumors with more atypical spindle A cells 
and a significant population of spindle B 
cells. Furthermore, many ophthalmic pa- 
thologists classify tumors containing oc- 
casional epithelioid cells among the spin- 
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dle cell types. This practice would in- 
clude tumors that contain epithelioid 
cells in the spindle A group. 

The result of these problems and prac- 
tices has been a blurring of the distinction 
between certain benign and malignant 
melanocytic tumors of the uvea. Previ- 
ously, when all eyes containing mela- 
nocytic tumors were enucleated, a more 
precise separation of spindle cell nevi 
from spindle cell melanomas was entirely 
academic. Today, this distinction needs 
better definition because of current con- 
troversies concerning differential diagno- 
sis and management of small uveal tu- 
mors and the related interpretation of 
results of various diagnostic procedures. 
We re-examine herein Callender's spindle 
A group of melanomas and formulate new 
histologic criteria in an attempt to distin- 
guish more effectively between benign 
and malignant spindle cell tumors. 


MATERIAL AND METHODS 


The melanomas used in this study were 
selected from those in the Registry of 
Ophthalmic Pathology at the Armed 
Forces Institute of Pathology. In all cases 
the final histopathologic diagnosis before 
our study had been spindle A melanoma; 
the main tumor mass was in the choroid 
or ciliary body; the date of enucleation 
was before Jan. 1, 1966; adequate histo- 
logic material was available for re- 
evaluation; and follow-up information 
was obtained. The tumors were divided 
into three groups. The first group includ- 
ed tumors composed of slender nevoid, 
and benign appearing spindle A cells 
(Fig. 1, top) that measured no more than 
10 mm in diameter and 3 mm in elevation 
and that had no mitotic activity, no necro- 
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Fig. 1 (McLean, Zimmerman, and Evans). Com- 
parison of benign cytologic features of tumor from 
Group 1 (top) with more malignant cytologic charac- 
teristics of fatal tumor (Case 11, Table 2) from 
Group 2 (bottom). Cells in the Group 2 tumor have 
plumper and more hyperchromatic nuclei with a 
higher nuclear to cytoplasmic ratio. Some cells have 
marginated chromatin and prominent nucleoli, fea- 
tures of Callender’s spindle B type cells. Mitotic 
figure is present in upper right portion of field 
(hematoxylin and eosin, x 625). 


sis, and no invasion of the sclera or sub- 
retinal space. The tumors in the second 
group were composed of more atypical 
spindle cells (increased nuclear to cyto- 
plasmic ratio, clumped chromatin, and 
distinct nucleoli) (Fig. 1, bottom) and 
violated one or more criteria for inclusion 
in the first group. The third group of 
tumors included those in which epitheli- 
oid cells could be identified. The survival 
statistics for the three groups were com- 
puted by the actuarial life table method 
with an IBM-360-30 computer and the 
BMD-11S program.!? Survival rates were 
compared by use of the Student t-test. 
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RESULTS 


In the Registry of Ophthalmic Patholo- 
gy there were 132 tumors diagnosed as 
spindle A malignant melanoma of*the 
choroid, ciliary body, or both, that met 
the criteria for our study. The actuarial 
mortality rates for these 132 tumors at 
five, ten, and 15 years were 3, 12, and 
18%, respectively. Of the 105 cases with 
adequate histologic material available for 
us to review, 15 were small tumors con- 
fined to the choroid, ciliary body, or both, 
and were composed of benign appearing 
nevoid and spindle A cells without mitot- 
ic activity or necrosis (Group 1). The 
clinical appearance and histologic 
findings of one of these are shown (Fig. 2 
and 3). No deaths were attributable to 
metastasis from the intraocular tumors in 
this group (Table 1). The second group 
was the largest (75 cases). All of these 





Fig. 2 (McLean, Zimmerman, and Evans). Spin- 
dle cell nevus (Group 1 tumor) originally diagnosed 
as spindle A melanoma. The tumor measures 4 x 3 
disk diameters, is minimallv elevated, and has mot- 
tling of overlying pigment epithelium and multiple 
drusen at its inferior border. 
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Fig. 3 (McLean, Zimmerman, and Evans). Histo- 
logic section through center of spindle cell nevus 
shown in Figure 2. Retina is detached over tumor 
with subretinal exudate adjacent to disk. Tumor is 
composed of bland spindle-shaped cells with spar- 
ing of choriocapillaris (hematoxylin and eosin; top, 
x 18; bottom, x 130). 


tumors contained cells more atypical than 
those in Group 1 (Fig. 1, bottom), and 
some of the cells were consistent with 
those of Callender's spindle B type. The 
proportion of spindle B cells was usually 
small, but occasionally exceeded 50%. 
This group of tumors had a relatively 
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Fig. 4 (McLean, Zimmerman, and Evans). Actu- 
arial survival for 105 patients with spindle A mela- 
noma after re-evaluation and reclassification of 
cases. Nontumor deaths are excluded. 


good prognosis (Table 1). In the third 
group the tumors all contained a small 
proportion of epithelioid cells. The prog- 
nosis for cases in this group was relatively 
poor (Table 1). The prognoses of the three 
groups are compared graphically (Fig. 4), 
and the mortality rates were found to be 
statistically different (P < .05) at 15 years. 

There were no fatal tumors in Group 1. 
The gross and histologic features that 
differentiated lethal tumors from those in 
Group 1 are summarized (Table 2). The 
most consistent findings in the group of 
fatal tumors were large size and the pres- 
ence of mitotic activity. Invasion of the 
tumor into the sclera or through Bruch's 
membrane was present in ten of the cases, 
epithelioid cells were present in seven, 


TABLE 1 


ACTUARIAL SURVIVAL FOR 105 PATIENTS WITH SPINDLE A 
MELANOMA AFTER RE-EVALUATION AND RECLASSIFICATION OF CASES 





No. of Actuarial Survival (Percent + S.E.* 
ENEN Wow No. of "eiie ctuarial Survival (Percent + S.E.*) 
Group Designation Cases Deaths Five-Year Ten-Year 15-Year 
l Spindle cell nevus is 0 100 + 0 100 + 0 100 + 0 
2 Spindle cell melanoma 75 11 72258 84 * 5 82 € 5 
3 Mixed-cell melanoma 15 7 87 +9 14 = 12 45 17 





*S.E. designates standard error. 
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TABLE 2 





Mitotic 


Tumor Size(mm) Figures 


Case {Diameter x per 40 high Documentation 
No. Elevation) Group power fields Necrosis Invasion of Metastasis 
l 16 x 11 2 2 None Retina Autopsy 
Z 13 x- Y 3 1 None Retina None 
3 llx 8 2 6 None Sclera None 
4 10 x 10 3 0 None Retina None 
5 14 x 11 2 5 None Retina None 
6 Tx 3 2 8 None None None 
T 10x 8 2 4 None None None 
8 15x 6 3 5 Extensive None None 
9 12x 8 2 2 None Retina None 
10 16 x 10 3 2 None None Autopsv 
1i 11 x 10 2 3 Focal Sclera and Liver biopsy 
retina 
12 11 x 10 2 i Focal Sub- Liver biopsy 
retinal 
13 Il x. 2 2 None None Bone biopsy 
l4 lix 9 3 2 None None None 
15 Tx 4 3 3 None Sclera None 
16 14 x 10 2 l None Retina Autopsy 
17 13x 25 2 5 None None Autopsy 
18 10x 2 3 2 None None Liver biopsy 


HISTOLOGIC FEATURES AND DOCUMENTATION OF METASTASIS IN 18 FATAL CASES 
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and necrosis was present in three. In eight 
of the 18 fatal cases, metastasis was docu- 
mented by either biopsy or autopsy. 


DISCUSSION 

The pathologist has tended to agree 
with the ophthalmologist’s assumption 
that if a melanocytic tumor grows suffi- 
ciently large or produces complications, it 
must be a malignant melanoma. There- 
fore, when Callender?! first described the 
cell types he found in 111 uveal tumors, 
he assumed that because the tumors all 
had led to enucleation, they must have 
been malignant. Callender, Wilder, and 
Ash! ? gave no histologic criteria for dis- 
tinguishing between benign and malig- 
nant spindle melanomas. In the design of 
our study, we believed such criteria 
should be defined. Based on our experi- 
ence with iridic, conjunctival, and cuta- 
neous melanocytic tumors, we hypothe- 


sized that a choroidal tumor fulfilling the 
following criteria should be considered 
benign: (1) the constituent cells exhibit a 
low nuclear to cytoplasmic ratio; (2) the 
nuclear chromatin is fine and the nucleoli 
are small or absent; (3) the tumor meas- 
ures less than 10 mm in diameter and 3 
mm in elevation; (4) it does not invade the 
sclera or rupture Bruch's membrane; and 
(5) there is no mitotic activity or necrosis 
within the tumor. When we reviewed the 
105 tumors classified as spindle A, 15 met 
the above criteria. Follow-up on these 15 
cases revealed no tumor deaths. We con- 
cluded that such tumors are benign and 
that they had been classified incorrectly 
as malignant melanomas. 

In addition to having failed to provide 
histologic criteria to distinguish spindle 
A melanomas from nevi, Callender'^? 
also did not provide in his publications 
criteria for classification of a tumor com- 
posed of a mixture of spindle A and B 
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cells. Our review of the Registry cases 
revealed that most tumors originally clas- 
sified as spindle A did contain spindle B 
cells; these 75 cases comprise our Group 
2. The percentage of spindle B cells 
ranged from less than 1% to approximate- 
ly 50%. The old records pertaining to one 
case include a comment made by Callen- 
der that reveals what his criteria were for 
division of spindle cell melanomas into A 
& B types. He stated, “This (tumor) is sort 
of a transition stage between A and B. 
Nearly 50% (of the cells) have pretty good 
nucleoli and it is pretty cellular for an 
A." Callender nevertheless classified this 
tumor as a spindle A type of melanoma; 
yet when sections of the tumor (Fig. 5) 
were reviewed by the current staff here, 
all classified the tumor as belonging in 
the spindle B group. 

The change in classification of uveal 
melanomas here toward a more restrictive 
definition of spindle A melanoma is re- 
flected by the decreasing incidence of the 
spindle A designation in the Registry file. 
In his initial review of 111 tumors, Cal- 
lender! classified 10% as spindle A. Elev- 
en years later, Wilder, and Ash? classified 
6.6% (33) of 500 tumors as spindle A. 


~ 


Fig. 5(McLean, Zimmerman, and Evans). Malig- 
nant melanoma studied and classified as spindle A 
by Callender. At least 50% of cells are of spindle B 
type and a mitotic figure is present (hematoxylin and 
eosin, X660). 
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Paul, Parnell, and Fraker? reported only a 
4.7% (126) incidence among 2,652 tu- 
mors. In addition to the cases reported by 
Paul, Parnell, and Fraker,® our study in- 
cluded others in which enucleation was 
performed between 1956 and 1965. The 
incidence rate during this ten-year period 
decreased to 2.2%. 

In our review of the 105 melanomas, 
we found that 15 tumors contained a 
small proportion of epithelioid cells. We 
concluded that the relatively high rate of 
tumor-related deaths in this group justi- 
fied reclassification of these tumors as the 
mixed-cell type. 

The presence of tumors we would cur- 
rently classify as mixed-cell type within 
the group previously classified as spindle 
A type probably results from several fac- 
tors. The first is that the pathologist who 
studied the slides initially either may 
have missed small foci of epithelioid cells 
or thought that their numbers were too 
few to justify placement of the tumor in 
the mixed-cell category. The second and 
probably more important factor is that 
over the years, the definition of an epithe- 
lioid cell may have changed. The varia- 
bility among ophthalmic pathologists in 
their assignment of cell types of choroidal 
melanomas is documented by the studies 
of Gamel and McLean!! and by Gass.? 
These investigators found a high rate of 
disagreement between ophthalmic pa- 
thologists in the classification of both 
melanoma cells and uveal melanomas. 

Gass? questioned whether any patient 
had ever died from a melanoma com- 
posed purely of spindle A and B cells. He 
hypothesized that deaths attributed to 
metastasis in patients with spindle cell 
types of melanomas were either the result 
of metastasis from hidden foci of epitheli- 
oid cells within the tumor or the result of 
metastasis from a secondary primary tu- 
mor. 

In our study, in 11 cases no epithelioid 
cells were found on review of the histo- 
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logic material and death was attributed to 
metastatic melanoma from the eye. In six 
of these cases the cause of death was 
confirmed by either biopsy or autopsy, 
which eliminates the possibility of death 
having been the result of some other 
cancer. Gass’s® first hypothesis is virtual- 
ly impossible to test because without seri- 
al sections of the entire tumor, it is impos- 
sible to rule out the presence of a small 
focus of epithelioid cells. In our study, 
serial sections of the entire tumor were 
not available. However, there were multi- 
ple levels for most cases, and in one case 
with metastasis documented by liver bi- 
opsy (Table 2, Case 11), we examined 
more than 100 serial sections without 
finding any epithelioid cells. 

The most convincing evidence that 
spindle cells in uveal melanomas do me- 
tastasize is from examination of metastat- 
ic foci. Spindle cells are frequently ob- 
served in metastatic melanoma, and a 
focus in the liver from one of our cases 
(Table 2, Case 16) was composed of a 
pure population of spindle A cells (Fig. 
6). Because an epithelioid cell probably 
would not produce a pure population of 
spindle A cells after metastasis, we believe 
that-both spindle A and spindle B mela- 
noma cells have some potential for pro- 
ducing metastatic disease, at least after 
enucleation.!? The better prognosis for 
spindle cell tumors when compared with 
that of tumors of mixed-cell type indi- 
cates a profound biologic difference in 
the malignant potential of spindle and 
epithelioid melanoma cells. 

Our conclusion from this study is that a 
revision of Callender's classification is 
justified. The benign tumors in Group 1 
should no longer be classified as malig- 
nant melanomas. We propose that they be 
called spindle cell nevi. The unquestion- 
ably malignant tumors in Group 3 should 
be put into the mixed-cell category. The 
tumors in Group 2 are not clearly differ- 
ent from spindle B tumors either in com- 





Fig. 6 (McLean, Zimmerman, and Evans). Meta- 
static tumor nodule in the liver composed of 
Callender’s spindle A type cells (hematoxylin and 
eosin; top, x6, bottom, x600). 


position or in prognosis. They usually 
contain spindle B cells in addition to 
spindle A cells, and they have an 18% 
mortality at 15 years, a survival rate only 
slightly better than that of other spindle B 
melanomas. We propose that they and the 
more typical spindle B tumors be grouped 
together under the designation “spindle 
cell malignant melanoma.” This revision 
makes two improvements on the Callen- 
der classification. First, it simplifies the 
classification by the elimination of the 
arbitrary distinction between spindle A 
and spindle B types. Although there is a 
spindle A cell and a spindle B cell, malig- 
nant melanomas composed of spindle 
cells almost invariably have a mixture of 
these two types. Secondly, it makes a 
histologic distinction between nevi and 
melanomas. 

Gass? pointed out that most clinical 
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criteria for a malignant melanoma are not 
absolute indicators of malignancy. One of 
the stimuli for us to undertake our study 
has,been a dramatic increase in the num- 
ber of eyes enucleated with small melano- 
cytic choroidal tumors. In many of these 
cases, the histologic features were indica- 
tive of spindle cell nevi. The findings in 
eight of these recent cases are summa- 
rized (Table 3). These cases support 
Gass's? contention that the differentiation 
of small melanomas from large nevi is 
difficult and often impossible on the basis 
of currently available clinical techniques 
and tests. The phosphorous uptake (°2P) 
test was considered positive in each of 
these eight cases by the referring ophthal- 
mologists who often indicated this as a 
major factor in their decision to enucleate. 
We believe ophthalmic pathologists are 
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largely responsible for these unnecessary 
enucleations. If pathologists had been 
less complacent in the past about calling 
benign tumors spindle A melanomas, 
ophthalmologists would not have arrived 
at the erroneous conclusion that the ??P 
uptake test is highly reliable for differen- 
tiating nevi and small melanomas.!?^!5 
We believe ophthalmologists should show 
greater reluctance in advocating enu- 
cleation of an eye with a small, mini- 
mally elevated melanocytic lesion and 
good visual acuity. They cannot rule out 
the possibility that such a lesion is a 
nevus, and there is no evidence that harm 
is done the patient by observation of these 
tumors even if they subsequently should 
prove to be malignant melanomas. 

A number of questions still need to be 
answered before an optimum treatment 


TABLE 3 
CLINICAL FINDINGS IN EIGHT RECENT CASES OF SPINDLE CELL NEVUS 


Size (mm) 


zase Diameter x 7??P Uptake 
No. Elevation Test Results 
1 7 x 05 109% 

2 6 x 0.5 62% 

3 3x05 100% 

4 9x 1.0 186% 

5 7x05 207% 

6 8 x 0.5 100% 

7 ox 0.5 60% 

8 5x05 120% 





*Growth not documented photographically. 
tNot stated. 
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Observed Visual Retinal 
Growth Acuity Detachment 
6/6 
None (20/20) No 
6/6 
None (20/20) No 
6/6 
None (20/20) Yes 
6/6 
Slight* (20/20) No 
6/12 
Slight (20/40) No 
None NS} Yes 
6/6 
Slight* (20/20) No 
6/60 
Slight (20/200) Yes 
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regimen can be devised for malignant 
melanoma. The most important of these is 
how often do small melanocytic tumors of 
the choroid (tumors measuring less than 
10 mm in diameter and 3 mm in eleva- 
tion) grow into really large intraocular 
tumors and how often do these metasta- 
size in the absence of surgical interven- 
tion? We hope our work will provide an 
additional stimulus for cooperation 
among the ophthalmic community as ad- 
vocated by Gass? to answer these ques- 
tions. 


SUMMARY 


A follow-up study and histologic re- 
evaluation were made of 105 melanomas 
of the choroid and ciliary body that had 
originally been classified as Callender's 
spindle A type. There were 18 deaths 
attributable to tumor, with metastatic dis- 
ease confirmed by autopsy or biopsy in 
eight cases. We were able to separate the 
105 melanomas histopathologically into 
three groups. The first group consisted of 
15 cases in which the spindle-shaped 
tumor cells were cytologically benign; no 
deaths were observed for this group. The 
75 tumors in the second group were com- 
posed of spindle cells, but differed from 
those in the first group by their malignant 
features, namely, more atypicality of 
cells, mitotic activity, necrosis, invasion 
into sclera or through Bruch's membrane, 
larger size of the tumor, or any combina- 
tion of the above. The prognosis for this 
group was good, comparable to that of 
spindle B melanomas. The 15 tumors in 
the third group contained epithelioid 
cells and had a poor prognosis, compara- 
ble to that of mixed-cell melanomas. 
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INTRAOSSEOUS HEMANGIOMA OF THE ORBITAL ROOF 


HOWARD J. GROSS, M.D., AND ALAN M. RorH, M.D. 


Davis, California 


LÀ 

Whereas hemangiomas are the most 
common primary tumors of orbital soft 
tissue,  hemangiomas of orbital bone 
are unusual. Yet these tumors are expan- 
sile and can cause proptosis, restricted 
ocular motility, and visual loss. 

Because of their distinctive radiograph- 
ic appearance, many descriptions of osse- 
ous hemangiomas have been published in 
radiology journals* !°; however, we have 
been able to find only two reports of this 
lesion in ophthalmic journals. Mortada!? 
described a patient with proptosis and 
optic atrophy who had a mass in the bony 
orbit. Biopsy of this lesion showed it to be 
an osseous hemangioma. Clay and associ- 
ates!? reported the only other case: an 
infant who had displacement of her left 
eye and mild limitation of extraocular 
movements. Diagnosis in this case was 
also made after surgical biopsy. We de- 
scribe herein a case of osseous hemangi- 
oma of the bony orbit. 


CASE REPORT 


We first saw a 63-year-old woman because of 
bilateral blurred near vision. She had noted a pain- 
less mass gradually growing over her left eye for the 
previous five years but denied orbital trauma, diplo- 
pia, pain, or headache. She had sustained a tripod 
fracture of the left ankle one year previously. She had 
no history of hematologic or neurologic disorders. 
Examination showed her best visual acuity as R.E.: 
6/6 (20/20); L.E.: 6/6-1(20/20-1); near vision was 
correctable to Jaeger 1 in both eyes. Visual fields 
were full to confrontation and Amsler grid showed 
no central defect. Pupils were 3.5 mm in the right 
eye and 3 mm in the left with normal reaction; no 
afferent pupillary defect was present. Muscle bal- 
ance was normal with full ductions of each eye. 
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Fig. 1 (Gross and Roth). Firm, slightly tender 
25 x 15-mm nodule fixed to left supraorbital rim 
(arrows) with free movement of overlying skin. 
Globe is not displaced and motility is full. 


Slit-lamp examination showed normal anterior seg- 
ments except for mild nuclear sclerosis of each 
crystalline lens. Examination of the ocular fundi 
was normal. 

A 25 x 15-mm firm, slightly tender nodule was 
fixed to the left supraorbital rim (Fig. 1). We could 
move the skin freely over the mass, and we did not 
hear bruits or feel pulsations. 

Complete blood cell count, urinalysis, and blood 
chemistry studies all were within normal limits. 
Orbital radiographs revealed a spiculated lesion in 
the outer table of the left frontal bone that protruded 
into the left orbit and frontal sinus and deformed the 
left supraorbital rim (Fig. 2). Lateral projection 
showed the spicules formed a sunburst pattern typi- 
cal of osseous hemangioma (Fig. 3). 

The lesion was excised surgically by an en bloc 
resection of the left frontal bone including the 
supraorbital ridge. The supratrochlear neurovascu- 
lar bundle was dissected free and spared. The 





Fig. 2 (Gross and Roth). Skull radiograph shows 
mass deforming left supra orbital rim and protrud- 
ing into orbit. Fine reticulated structure forms 
honeycomb pattern; no hyperostosis is present. 
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Fig. 3 (Gross and Roth). Lateral projection shows 
radial striations in sunburst pattern tvpical of osse- 
ous hemangioma. 


opened frontal sinus was obliterated with abdomi- 
nal fat and temporalis muscle and fascia and the 
bony defect closed with a molded methyl methacry- 
late plate. Postoperative recovery was good, and the 
patient has no ocular or other residua. 


HESULTS 


The specimen consisted of a portion of 
bone 25 mm in diameter with a 20-mm 
rounded, raised purplish mass located 
centrally. (Fig. 4). Multiple crateriform 
depressions were seen on its surface. The 
posterior aspect (Fig. 5) showed many 
bright red blood-filled spaces enclosed by 
coarse, bony trabeculae. Radiograms of 
the specimen confirmed the honevcomb- 
ed appearance with sunburst pattern of 
the bone. 

Histologic sections (Fig. 6) showed 
normal appearing bony trabeculae sur- 
rounding large stromal lucunae which 
contained generally uniform-sized cav- 
ernous vascular channels lined by flat- 
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Fig. 4 (Gross and Roth). Anterior surface of gross 
specimen. Purple, raised, rounded mass has multi- 
ple crateriform depressions. Histologic sections 
taken from upper right side. 


tened endothelial cells and filled with 
blood. A thick fibrocellular matrix en- 
closed these channels (Fig. 7) and con- 
tained scattered lymphocytes. In a few 
areas, endothelial cell proliferation and 
finer capillary-sized channels were pres- 
ent (Fig. 8). We saw occasional osteo- 
clasts and rare osteoblasts at the margins 
of the bony spicules. 





Fig. 5 (Gross and Roth). Posterior surface of gross 
specimen. Coarse, bony trabeculae enclose blood- 
filled spaces. 
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Fig. 6 (Gross and Roth). Blood-filled vascular 
channels are uniform in size and surrounded hv 
normal appearing bony trabeculae (hematoxylin and 
eosin, X20). 


DISCUSSION 


Osseous hemangioma is a benign pri- 
mary tumor of bone arising from its in- 
trinsic vasculature. It is a rare tumor com- 
prising less than 1% of all primary bone 
neoplasms?:16 and occurs more frequently 
in the vertebral column than in all the 
other bones of the body together. The 
skull is the most common extravertebral 
site; Bucy and Capp? found the tumor in 
the skull in 54.5% of osseous hemangi- 
omas not in vertebrae. Geschickter!” re- 
ported the incidence of hemangioma of 
bone was 12.8% of primary benign skull 
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Fig. 7 (Gross and Roth), Vascular spaces are lined 
by flattened endothelial cells and enclosed by thick 
fibrous stroma (hematoxylin and eosin, x80). 
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Fig. 8 (Gross and Roth). Focal endothelial cell 
proliferation with finer capillary-size channels (ar- 
row) (hematoxylin and eosin, x80). 





tumors he studied. Wyke? identified 40 
reports of primary hemangiomas of the 
skull; of these, less than half were in the 
parietal bone and less than one fourth in 
the frontal bone; 4!/296 involved the bony 
orbit. They were most common in the 
fourth decade of life and three times more 
common in females than in males. There 
was frequently a history of trauma to the 
involved area. 

Extracranial osseous hemangiomas of- 
ten are asymptomatic. However, patients 
usually notice cranial lesions as a palpa- 
ble and often visible mass, which may be 
tender. As the lesion expands, it may 
cause severe and frequent headaches and 
other symptoms of increased intracranial 
pressure. Orbital lesions, however, cause 
local signs and symptoms much earl- 
ier.9:14:15:18.19 These include decreased vi- 
sion, local pain, diplopia, nonaxial prop- 
tosis, extraocular muscle dysfunction, 
blepharoptosis, fifth nerve deficit, papil- 
ledema and optic atrophy. Because the 
mass in our patient had expanded pre- 
dominantly anteriorly rather than further 
into the orbit, she had no ocular signs, 
but only slight tenderness. The patient 
denied trauma to the area. Trauma has 
been implicated in the pathogenesis of 
these lesions,” but the absence of it in 
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this case makes its influence questionable 
and reinforces the probability that they 
are hamartomas like their soft tissue 
counterparts. 

Because of the lack of suggestive signs 
and symptoms, diagnosis in the present 
case was not suspected until radiologic 
study was done. The roentgenologic ap- 
pearance of hemangiomas of the skull is 
typical? and is the principal means of 
diagnosis?: a single area of rarefaction, 
round to oval and 1 to 7 cm in diameter. A 
characteristic internal pattern consists of 
fine striae or reticulations forming a 
honeycomb pattern (Fig. 2). Tangential or 
profile views are necessary in the radio- 
logic study!? (Fig. 3) and often show 
radial striations forming a sunray appear- 
ance: the outer bony table may be eroded, 
but the inner table is usually intact with 
no reactive sclerosis or hyperostosis. 
Cases have been reported in which con- 
trast studies have been performed; these 
are unnecessary because the appearance 
careful study.? 

The x-ray film appearance may be con- 
fused with that of meningioma if superfi- 
cially examined. However, whereas me- 
ningiomas may produce striations and 
stippled eroded areas in bone, the stria- 
tions are vertical and parallel instead of 
radiating in a sunburst pattern as in he- 
mangiomas. Moreover, meningiomas usu- 
ally produce reactive sclerosis or hyperos- 
tosis, and they erode the skull from with- 
in, affecting the inner table more than the 
outer. Other conditions that may produce 
rarefied areas on skull radiographs (osteo- 
ma, epidermoid or leptomeningeal cyst, 
xanthomatosis, myeloma, intracranial he- 
mangioma, metastatic carcinoma) gener- 
ally have sufficient differentiating charac- 
teristics so as not to cause major difficul- 
ties in diagnosis. 

Treatment of osseous hemangiomas of 
the orbit is surgical. Block resection re- 
moves the lesion intact and is uncompli- 
cated, and recurrence is not a problem. 
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Radiotherapy can be done, but is seldom 
indicated unless the tumor is surgically 
inaccessible. Without treatment, the 
tumor will grow and increasingly, en- 
croach on orbital, intracranial structures, 
or both, and can prove fatal.9? However, 
Anspach?! observed a case for 15 years 
after an unsuccessful attempt at resection 
and noted no signs or symptoms of intra- 
cranial extension. 

On pathologic study, osseous hemangi- 
omas are usually of the cavernous type 
as in our case; rarely is the capillary 
form seen.!??? These are benign tumors; 
Anspach?! observed his patient for 15 
vears and Rowbotham!? observed two pa- 
tients who had incomplete excisions for 
four years without evidence of recur- 
rence or metastasis. Primary malignant 
bone tumors of vascular origin are rare.?? 
Hemangiopericytomas, both benign and 
malignant, may arise within bone. Clay 
and associates!? cited a report by Zimmer- 
man of a case of hemangioendothelioma 
of frontal bone. Steiner and Dorfman?? 
stated that these tumors are invariably ma- 
lignant. Osseous hemangiomas strongly 
resemble their soft tissue counterparts. 
The most striking difference is the abun- 
dant trabecular bone between the thick 
connective tissue stroma that surrounds 
the vascular spaces. These trabeculae 
are not part of the primary hamartom- 
atous pattern, but are secondary to reac- 
tive bone destruction and formation.!? 
Blodi?* noted that lesions of the bony 
orbit are not "discussed as extensively 
and intensively as they deserve to be" 
because thev are rare and require special 
knowledge for pathologic interpretation. 
Although Blodi mentions the case of or- 
bital hemangioendothelioma described 
by Zimmerman, he does not discuss osse- 
ous hemangioma. 


SUMMARY 


A 63-year-old woman had an osseous 
hemangioma of the orbital rim. Diagnosis 
of this primary bone tumor was made by 


VOL. 86, NO. 4 


its distinctive radiographic appearance 
and confirmed by pathologic examina- 
tion. Although this is a benign lesion, it is 
expansile and can cause ocular signs. Sur- 
gical resection is the recommended treat- 
ment. 
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NOTES, CASES AND INSTRUMENTS 


THE MECHANISM OF THE 
MIOCHOL LENS OPACITY 


N. ROSEN, M.D., AND M. LAZAR, M.D. 


Tel-Aviv, Israel 


We recently reported the occurrence of 
lens opacities following the intracamer- 
al injection of Miochol.! Such lens opaci- 
ties have also been observed by other 
investigators.? Because Miochol is a hy- 
perosmotic solution (containing 20 mg of 
acetylcholine and 100 mg of mannitol in 2 
ml water), we postulated that these lens 
opacities are caused by an osmotic effect. 
We studied this hypothesis in the follow- 
ing experiments. 


MATERIAL AND METHODS 


We used adult rabbits weighing 4 to 6 
kg. The rabbits were anesthesized with 
an intravenous injection of nembutal, 
and both pupils were dilated with 10% 
phenylephrine and 1% atropine. The 
lenses were examined with the slit lamp 
before paracentesis of the anterior cham- 
ber. Ten microliters of aqueous was with- 
drawn through the corneoscleral limbus 
with a 25-gauge needle, and immediately, 
a solution of known osmolarity contain- 
ing acetylcholine, mannitol, or both, was 
injected in the anterior chamber (Table). 
The second eye served as control and its 
anterior chamber was injected with nor- 
mal saline. Each eye was used for one ex- 
periment only. The lenses were exam- 
ined under the slit lamp 10, 20, 40, 60, 
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and 120 minutes after injection. Dailv 
examination was performed during the 
following five davs. 


RESULTS 


All lenses irrigated with the commer- 
cially available hypertonic Miochol de- 
veloped opacities (Table). The opacities 
appeared ten to 20 minutes after injection 
of the solution and disappeared one to 
two hours later. Opacities did not appear 
in any of the lenses irrigated with diluted 
Miochol. No lens opacities were observed 
with acetylcholine 1% or mannitol 5%. 
Concentrated Miochol and hypertonic so- 
lutions of mannitol or acetylcholine 
caused dense lens opacities. All lens 
opacities disappeared within two hours, 
and the lenses remained clear during the 
entire follow-up. All control lenses re- 
mained clear. 


DISCUSSION 


Miochol is a hypertonic solution with 
an osmolarity of 390 mOsm, the osmo- 
larity of the aqueous being only 300 
mOsm. The results of the experiments 
clearly demonstrate that the lens opacities 
observed are caused by an osmotic effect. 
Acute reversible cataract caused by os- 
motic changes has been described in ani- 
mans.? Recently, Mester, Stein, and Kocl? 
produced opacities in the rabbit lens by 
the intracameral injection of 1% and 5% 
acetylcholine. The lens opacities they de- 
scribed are similar to the ones observed in 
this study. Because they used hypertonic 
solutions, the acetylcholine being dis- 
solved in balanced solvent, the “acetyl- 
choline cataract” referred to by them is 
probably of an osmotic nature. In our 
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TABLE 
THE EFFECT OF TONICITY OF INTRACAMERAL SOLUTIONS ON THE LENS 

















Calculated 
No. of Osmolarity No, of Lenses that 
Rabbits Solution Injected of Solution Developed Opacities 

8 Miochol (20 mg of acetylcholine chloride 388 m0sm/1 8 
and 100 mg of mannitol in 2.0 ml of water 

4 1% acetylcholine chloride 111 m0sm/1 0 
(20 mg of acetylcholine chloride in 
2 ml of water) 

4 5% mannitol (100 mg of mannitol in 277 mOsm/l 0 
2 ml of water) 

4 Diluted miochol (20 mg of acetylcholine 311 mOsmil 0 
chloride and 100 mg of mannitol in 
2.5 ml of water) 

4 Concentrated Miochol (20 mg of acetylcholine 776 mOsm/1 4 
chloride and 100 mg of mannitol in 
1.0 ml of water) 

4 5% acetylcholine chloride 555 mOsm/1 4 
(100 mg acetylcholine chloride in 
2.0 ml of water) 

4 15% mannitol (300 mg mannitol in 831 mOsm/l 4 
2.0 ml of water) 

32 Saline 283 mOsm/1 0 
study 196 acetylcholine dissolved in dis- REFERENCES 


tilled water had no effect on the lens. The 
lens opacity observed by us and by 
Mester, Stein, and Koch? after the intra- 
cameral injection of hypertonic acetylcho- 
line solution proved to be reversible both 
clinically and experimentally. The late 
effect, if any, of this transient osmotic 
insult to the lens is unknown. It therefore 
seems desirable to avoid the injection of 
hypertonic solutions into the phakic eye. 


SUMMARY 


We studied the reversible cataractogen- 
ic effect of Miochol on rabbits’ lenses. 
The experiments demonstrated that the 
lens opacities developing after the intra- 
cameral injection of Miochol were caused 
by the hypertonicity of the solution and 
not by a biochemical effect of the acetyl- 
choline. 
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CYSTOID MACULAR EDEMA 
AFTER CRYOTHERAPY 


RONALD W. KIMBALL, M.D., 
PETER H. MORSE, M.D., AND 
WILLIAM E. BENSON, M.D. 


Philadelphia, Pennsylvania 


Cystoid macular edema is a known 
complication of cataract extraction, 
aphakic penetrating keratoplasty, photo- 
coagulation, glaucoma filtering opera- 
tions, and pars plana vitrectomy.! ? In 
rhegmatogenous retinal detachment, the 
detached macula can become cystoid. 
Ryan? reported two cases of cystoid mac- 
ular edema in patients whose maculas 
were not detached and who had had 
scleral buckling procedures and cryother- 
apy. We report herein the first known case 
of cystoid macular edema after cryothera- 
pv alone. 


CASE REPORT 


A 50-vear-old man had entopsias in the right eye 
of one week's duration. Visual acuity was 6/6 (20/20) 
in both eyes with a refractive error of R.E.: —7.25 x 
0.50 x 175; L.E.: -7.75 x 0.75 x 175. The intraoc- 
ular pressure was R.E.: 12 mm Hg; L.E.: 15 mm Hg. 
Ophthalmoscopic examination of the right eye (Fig. 
1) showed four superonasal horseshoe tears with 
subclinical retinal detachment, a small operculated 
round hole at the 7 o'clock meridian, a small horse- 
shoe tear at the 8 o'clock meridian, and a superotem- 
poral area of chorioretinal atrophy. A small hemor- 
rhage overlay the superonasal horseshoe tears. The 
left eye was normal. The patient was in good health 
and took no medication. His blood pressure was 
122/84 mm Hg. Blood glucose was normal. 

The chorioretinal atrophy and all tears were sur- 
rounded with cryotherapy. A superonasal incision in 
the conjunctiva and Tenon's capsule was necessary 
for treatment of the posteriorly located tears. Postop- 
eratively, the patient received homotropine 5% 
twice daily for one week and prednisolone acetate 
1926 four times daily for two weeks. Five weeks after 
treatment, the patient returned complaining of poor 
vision in the right eye. Visual acuity was 6/9 (20/30) 
and improved to 6/7.5 (20/25) with pinhole. The 
anterior chamber had no cells or flare. The retinal 
breaks were well surrounded with cryotherapy. Cvs- 
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Fig. 1 (Kimball, Morse, and Benson). Drawing of 
right fundus before cryotherapy. 


toid macular edema was seen on clinical examina- 
tion and was confirmed by fluorescein angiography 
(Fig. 2). 

Two months later the visual acuity had returned to 
6/6 (20/20), but the patient still complained of 
“blurred and faded vision.” The cystoid macular 
edema had resolved, but there was wrinkling of the 
internal limiting membrane in the macula. 





Fig. 2 (Kimball, Morse, and Benson). Right eye, 
late phase of fluorescein angiogram. Cystoid macu- 
lar edema is present. 


= 


——— 
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DISCUSSION . 


This cdse demonstrates that .cystoid 
macular edema can occur following cryo- 


. therapy alone. The patient had no predis- 


posing conditions for cystoid macular 
edema, such as hypertension, diabetes, 
uveitis, or aphakia. His postoperative 
course was uneventful except for the re- 
sultant cystoid macular edema and subse- 
quent cellophane maculopathy. Because 


cystoid macular edema has never been 


reported as accompanying untreated reti- 
nal breaks, it seems that in this case, it 
was caused by the cryotherapy. The 
mechanism is not known. Choroidal ne- 
crosis may have caused diffuse, low-grade 
intraocular inflammation, which indirect- 
ly affected the posterior pole. 

Treatment was surely justified for this 
patient's fresh flap tears, but the resultant 
cystoid macular edema indicates that cry- 
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otherapy is not a completely harmless 
procedure. Its use should be carefully 
weighed in each case.* : 


SUMMARY 


— A 50-year-old man developed cystoid 
macular edema five weeks after cryothera- 
py of acute retinal tears. The cystoid 
edema cleared spontaneously, but ulti- 
mately the fovea developed wrinkling of : 
the internal limiting membrane. 
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MEETINGS, CONFERENCES, SYMPOSIA 
EDITED BY THOMAS CHALKLEY, M.D. 


THE EUROPEAN OPHTHALMIC 
PATHOLOGY SOCIETY 


The European Ophthalmic Pathology 
Society held its Annual Meeting in Bel- 
grade, Yugoslavia, June 14-17, 1978. 
A. P. Ferry (Richmond, Virginia, United 
States) was the guest of honor. The 
scientific program included 39 case pres- 
entations by members and guests and 17 
nations were represented. For each pres- 
entation, a protocol, histopathologic sec- 
tions, and appropriate clinical or macro- 
scopic transparencies were provided. 

The majority of case presentations dealt 
with benign or malignant neoplastic 
processes involving the globe, orbit, or 
eyelid and the discussion was concerned 
predominantly with classification, prog- 
nosis, and management. Congenital mal- 
formations were also a prominent feature 
among the presentations and the remain- 
der of the cases provided examples of 
systemic disorders involving ocular or 
adnexal tissues. 

The 31 members who attended were: S. 
Ry Andersen (Denmark); K. Arnesen 
(Norway); N. Ashton (United Kingdom); 
J. Babel (Switzerland); E. Balestrazzi (It- 
aly); D. R. Barry (United Kingdom); M. 
Brihaye-van Geertruyden. (Belgium); A. 
Brini (France); B. Daicker (Switzerland); 
P. Dhermy (France); P. C. Donders (Hol- 
land); H. Fanta (Austria); A. Garner 
(United Kingdom); A. Hamburg (Hol- 
land); M. Hanssens (Belgium); A. Hen- 
riquez (Spain); O. A. Jensen (Denmark); 
E. Landolt (Switzerland); W. R. Lee 
(United Kingdom); O. Litricin (Yugoslav- 
ia); O. -E. Lund (West Germany); W. A. 
Manschot (Holland); J. Mullaney (Ire- 
land); G. O. H. Naumann (West Germa- 
ny); A. H. Nover (West Germany); M. 
Quintana (Spain); R. Seitz (West Germa- 


ny); F. H. Stefani (West Germany); A. 
Tarkkanen (Finland); D. Toussaint (Bel- 
gium); and M. Vogel (West Germany). 

Professor P. Bec (France); Professor J. 
G. Cunha Vaz (Portugal; Dr. E. Kock 
(Sweden), and Dr. G. Morgan (United 
Kingdom) were unable to attend. 

The seven guests attending were: G. 
Goder (East Germany); R. Haddad (Aus- 
tria); E. N. Hinzpeter (West Germany); Z. 
Latkovié (Yugoslavia); P. Naeser (Swe- 
den); A. H. S. Rahi (United. Kingdom); 
and H. E. Vólcker (West Germany). P. 
Dhermy (France) was elected president, 
and W. R. Lee (United Kingdom) was 
elected corresponding secretary of the So- 
ciety. 

Professor Olga Litricin acted as hostess 
for the meeting and her excellent organi- 
zation also provided a stimulating and 
enjovable social program. 

The next meeting of the society will be 
held in Brussels, Belgium, with D. Tous- 
saint as organizing secretary. 

NORMAN ASHTON 


INTERNATIONAL INTRA-OCULAR 
IMPLANT CLUB—FIFTH MEETING 


The fifth meeting of the International 
Intra-Ocular Implant Club was held in 
Nagoya, Japan, on May 22 and 23, 1978, 
at the invitation of the Japan Intra-ocular 
Implant Society under the chairmanship 
of Professor S. Hayano of Gifu. 

The proceedings were opened with a 
message from Harold Ridley, the origina- 
tor of intraocular lens implantation, 
whose name has been commemorated by 
the institution of the Ridley Medal Lec- 
ture. The first of these lectures on the 
subject of the evolution of the anterior 
chamber implant up to and including the 
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Choyce Mark IX was delivered by D. P. 
Choyce, the recipient of the 1978 Ridley 
Medal. 

Separate sessions of papers devoted to 
reports of methods and results in anterior 
chamber (Tennant, Hurt, and Wilson) pu- 
pillary (Singh and Christie) and anterior 
chamber implantation (Krasnov, Harris, 
Arnott, and Freeman) followed, and it 
was obvious that no concensus exists yet 
on the safest or most efficacious method 


of achieving pseudophakia. Stabilization 


of the lens within the eye was stressed 
and pupillary lenses were criticized be- 
cause of their greater mobility than other 
styles. Great importance was placed on 
avoiding endothelial damage at the time 
of lens insertion, and "closed" eye meth- 
ods were advocated by many speakers. 
One session concentrated on the man- 
agement and avoidance of complications 
in intraocular lens surgery and several 
papers reported good results from kera- 
toplastis both combined with cataract 
extraction and implantation, and as a sec- 
ondary procedure for corneal decompen- 
sation after lens implantation (Reshni, 
Taylor, and Gould): Controversy remains 
over the high incidence of cystoid macu- 
lar edema after various methods of pseu- 
dophakia. Evidence for the role of prosta- 
glandin secretion in the incidence of this 
complication was adduced in a paper by 
Ozaki from Japan, which demonstrated a 
lowered incidence after topical indo- 
methacin administration. Bobberg-Ans 
and Shepard discussed complications in 
detail. Their papers were well received 
for their valuable contributions in indi- 
cating the need for proper caution and a 
conservative approach to the use of lens 
implants. Drews described persisting 
glaucoma to be a relative contraindica- 
tion. 
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A final group of papers concentrated on 
the rate of pseudophakia in the third 
world, and stimulated a vigorous discus- 
sion and much interest in the course of 
which the club decided to indicate its 
intention to work actively towards the 
development of a safe, cheap, and easily 
inserted implant for general use in condi- 
tions of poor aftercare (Christie, Singh). 

These seven working sessions were 
complemented by the tremendous hospi- 
tality of our Japanese hosts, although 
those unable or unwilling to use chop- 
sticks failed to benefit to the greatest 
extent. 

Robert C. Drews was elected president 
to take office on January 1, 1981, and Drs. 
Hayano and Epstein were elected to the 
Honorary Life Membership by acclama- 
tion; they join a small and illustrious 
group consisting of Ridley, Binkhorst, 
and the like. 

After the meeting several members 
were taken into the Peoples' Republic of 
China by Jerre Minor Freeman for a ten- 
day tour of hospital ophthalmic units in 
Shanghai and Peking, which was a great 
success. 

The next major meeting of the Interna- 
tional Intra-Ocular Implant Club will 
take place in San Francisco at the time of 
the next International Congress of Oph- 
thalmology; in the meantime there will be 
smaller but significant meetings with the 
Dutch Intraocular Implant Club (April 
27-29, 1979) in Rotterdam, followed by a 
meeting with the French Implant Society 
in Cannes (May 3-5, 1979). In April 1980 
there will be a joint meeting with the 
United Kingdom Intra-ocular Implant So- 
ciety in conjunction with the European 
Congress of Ophthalmology. 


A. E. A. RIDGWAY 
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- CONTINUING OPHTHALMIC 
MEDICAL EDUCATION 


In December 1977, Allergan Pharma- 
ceuticals, Inc. surveyed ophthalmolo- 
gists to learn their attitudes about contin- 
uing medical educátion (CME). Bill 
Isaacs, Group Marketing Director of 
Allergan, and Bert Winograd, an indepen- 
. dent marketing consultant, recently 
shared the survey's findings with THE 
JOURNAL: The results indicated a wide- 
spread frustration concerning various as- 
pects of continuing education. At the out- 
set; it should be noted that ophthalmolo- 
gists purchase more medical and ophthal- 
iic books than any other specialty group; 
the number of new ophthalmic titles pub- 
lished annually is exceptionally large. 

The Allergan respondents . averaged 
more than an hour a day in continuing 
medical education activities. Considering 
the plethora of journals, educational re- 
leases from manufacturers, and similar 
material that arrives daily, this is not 
surprising. We combine reading of jour- 
nals and books, listening to tape cassettes 
with attending conferences and meetings. 
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Our Academy pioneered in providing in- 
struction courses in addition to the annu- 
al scientific program. A glance through 
the advertising pages of THE JOURNAL 
indicates hundreds of ophthalmologists 
teaching and thousands attending special 
courses. The five-year cumulative index 
lists over 300 books reviewed in: THE 
JOURNAL between 1973 and 1977. Oph- 
thalmologists are indeed a studious 
group. m 

Then what are the causes of dissatisfac- 
tion with continuing niedical education? 
The ophthalmic clinician interested in 
providing the best possible care to his pa- 
tients has specialized in delicate surgery 
and exact medical diagnosis, yet there is 
no credit for continuing medical educa- 
tion unless the specific experience is veri- 
fied and documented. There is no way the 
scholar can receive credit for retiring to 
his study to learn all he can concerning a 
particular disorder or the management of 
a specific patient. He may spend hours 
reading textbooks and standard journals, 
and thus become an expert in a particular 
aspect of ophthalmology, but credit is not 
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available. Indeed, we are all frustrated by 
not knowing exactly what credits are. 

Educational credits originated with the 
Ámerican Medical Association and its 
Physicians Recognition Award (PRA). 
They are divided into categories from 1 to 
5. Category l credits are awarded by 
institutions varying from hospitals to uni- 
versities to medical societies. Categories 2 
through 5 are awarded for activities that 
involve mainly individual effort. Most 
licensing groups recognize only Category 
1 credits. 

Many physicians responding to the AI- 
lergan questionnaire resented excessive 
fees for conferences. High tuition com- 
bined with travel costs, housing, and the 
loss of practice income makes away- 
from-home instruction extremely expen- 
sive. It is, however, possible to fulfill 
most state relicensure requirements 
through various, inexpensive methods 
available for use in the office or at home. 
One cannot escape though the costs re- 
quired to maintain permanent records, 
provide educational objectives, interpret 
results, provide pre-tests and post-tests 
and tabulate credits. 

Ophthalmologists who responded to 
the Allergan survey strongly resent the 
mandatory aspects of the continuing edu- 
cation program. Many fear that they have 
devoted their lives to developing skills in 
a particular aspect of ophthalmology only 
to find themselves being tested about un- 
related topics. This resentment is un- 
derstandable because ophthalmologists 
maintain skills in the areas for which they 
accept responsibility. There may be the 
rare individual who doesn't keep abreast 
of current information unless prodded by 
threats of loss of recertification. I suspect, 
however, that such practitioners limit 
themselves in practice to doing what they 
know best, and that they do not pose a 
threat to life and limb, as our legislators 
might have us believe. 

Stross and Harlan! of the University of 
Michigan reviewed the impact of com- 
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pulsory mandatory continuing medical 
education after the first re-registration 
cycle and compared the results to those of 
a similar survey of Michigan physicians 
performed in 1970 before implementation 
of the Michigan law. They emphasized 
the undeveloped nature of the CME sys- - 
tem and the need for research into learn- 
ing how a practicing physician learns. 
They emphasized that CME must be 
evaluated as to its effect on the practice of 
medicine. The mere cataloging of hours 
of attendance at meetings has no impor- 
tance if the care provided to patients does 
not improve. 

As indicated by the growing number of 
states passing relicensure laws, mandato- 
ry continuing medical education is with 
us permanently. Whether or not it will 
improve medical practice depends upon 
methods of evaluation that are either not 
available or have not been studied. None- 
theless, the CME movement is gaining 
momentum. The wise ophthalmologist 
will make certain that those activities 
providing CME credit are properly veri- 
fied. Additionally, he will be certain that 
he is not wasting time on activities la- 
belled educational, which offer credit 
without increasing knowledge or skill. 

FRANK W. NEWELL 
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Aniridia, Cataracts, and 
Wilms Tumor 
Editor: 
The article, “Aniridia, cataracts and 
Wilms tumor in monozygous twins,” 
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(Am. J. Ophthalmol. 1978) 86:129, by 
Cotlier, Rose and Moel, is important for 
several reasons. Most obviously, these 
monozygous twins are discordant for the 
development of an overt Wilms tumor, 
which is an important factor to those 
trying to understand the basis for devel- 
opment of Wilms tumor in at-risk individ- 
uals. We have recently published data,! 
providing a chromosomal basis for at 
least some individuals that have aniridia, 
genitourinary anomalies, and mental re- 
tardation (AGR triad) and are thus known 
to be at risk for the Wilms tumor. In an 
addendum to that article we made refer- 
ence to a pair of twins known to have the 
AGR triad, including one with a Wilms 
tumor. Those twins are the twins dis- 
cussed in the article by Cotlier, Rose, and 
Moel. Our chromosome analyses show 
that both of the twins have identical dele- 
tions of the short arm of chromosome 11, 
with break points at 11p12 and 11p15.1. A 
partial karyotype for each of the twins 
demonstrates this interstitial deletion 
(Figure). These twins and their relevant 
cytogenetic and gene marker data are the 
subjects of a separate report. The purpos- 
es of this communication are twofold: 

1. To make certain that readers of THE 
JOURNAL understand that the twins re- 
ported by Cotlier, Rose, and Moel, con- 
trary to their statements about normal 
chromosomes, do indeed have a deletion 
of the short arm of chromosome 11. This 
is important in view of the recent wide- 
spread interest in the association of this 
relatively consistent chromosome abnor- 
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Figure (Ricchardi and Borges). In each chromo- 
some 11 pair, the del(11p) is on the reader's left. 
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mality in patients with the aniridia-Wilms 
tumor association. 

2. To point out that chromosome anal- 
yses done using inadequate techniques 
can be disastrously misleading, especially 
in instances where we are trying to sort 
out the cause and pathogenetic mecha- 
nisms for embryonal tumors. We urge that 
all instances of aniridia, particularly if 
associated with other anomalies, with or 
without the Wilms tumor, be studied by 
the newer sophisticated chromosome 
analysis techniques. 

We thus share the enthusiasm of Dr. 
Cotlier and his associates for elaborating 
on details about these children. Addition- 
ally, we wish to clarify that their chromo- 
some constitutions do indeed include 
del(llp). 

VINCENT M. RICCARDI, M.D. 
Houston, Texas 

WAYNE BORGES, M.D. 
Chicago, Illinois 
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Reply 


Editor: 


Drs. Riccardi and Borges' chromosomal 
studies on the twins, which we reported 
in our paper, revealed a deletion of chro- 
mosome 11; thus, providing a solid basis 
for the genetic abnormality in this syn- 
drome. We are most thankful for this 
update on the clinical study conducted in 
1974 at the University of Illinois Eye and 
Ear Infirmary, Chicago, Illinois. 

A nonbanded chromosome analysis 
conducted before 1974 at Children's Me- 
morial Hospital, Chicago, and a banded 
chromosome analysis at a commercial 
laboratory had been interpreted as nor- 
mal. Two of the three cases reported by 
Riccardi and associates! also had previ- 
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ous chromosome analysis which were re- 
ported as normals. The awareness of 1lp 
interstitial deletion in the aniridia-Wilms' 
tumor syndrome should encourage de- 
tailed chromosome studies in these pa- 
tients. 
EDWARD COTLIER 
New Haven, Connecticut 


Color Defective Individuals 


Editor: 


I wish to comment on the letter by S. 
Pearl, "Color defective individuals" (Am. 
J. Ophthalmol. 85:722, 1978). 

I would like to stress two important 
points that were not brought out by Drs. 
Pokorny and Smith in their reply to Dr. 
Pearls' letter. Dr. Pearl had encountered a 
“red color-blind" patient, who apparently 
had some rectal bleeding that Dr. Pearl 
concluded the patient failed to realize 
because of the patients “color- 
blindness." 

The first important point is that this 
patient was not really "red color-blind." 
It was not that the patient did not see the 
blood in his stool, but that he did not 
recognize it as being red in color. As he 
states in his letter, the patient, "realized 
in retrospect that there had been 'a pecu- 
liar color change' in the customary brown 
color with which he was familiar." Thus 
in actuality this patient was aware of a 
change in color of his stools, and despite 
being “color-blind” he still could have 
reported the color change, no matter what 
color it was. We often think that “color- 
blind individuals" are "blind" to the vari- 
ous colors involved, but almost always 
these colors are perceived by them, but 
excite a different sensation than in other 
so-called “normal individuals." 

The final point I wish to emphasize is 
that color screening should be performed 
routinely at least in all male children at 
the time of their fixst eye examination if 
they are old enough to cooperate; or at 
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their next annual or biannual examination 
until this is completed. It is inexcusable 
for this individual to learn of his color 
vision proficiency at the time of applying 
for entrance to a military academy, or to 
take a test to become an airline pilot, 
fireman, or the like. The test with either 
the Ishihara or H-R-R plates is simple and 
easily performed by a physician himself 
or a trained assistant. The H-R-R plates 
are preferred since blue-yellow deficien- 
cies can also be detected in addition to 
red-green. l 
JOEL PORTER, M.D. 
Daly City, California 


Adult Metachromatic 
Leukodystrophy 


Editor: 

I was interested to see the report “The 
ultrastructure of the retina in adult meta- 
chromatic leukodystrophy” (Am. J. Oph- 
thalmol. 85:841, 1978), by H. Goebel, K. 
Shimokawa, A. Argyrakis, and H. Pitz. 
However, the authors in their introduc- 
tion state that, to their knowledge, their 
report represents the first account of the 
ultrastructure of the retina in adult meta- 
chromatic leukodystrophy. Richard Green 
and I reported the clinical and ultrastruc- 
tual ocular histopathologic studies of 
adult-onset metachromatic leukodystro- 
phy in which not only ultrastructure of 
the retina, but also of the optic nerve were 
reported along with clinical studies of the 
patient during life and including fluores- 
cein angiography and electroretino- 
graphy.! ` 

It was interesting to us that Goebel and 
associates found as we did that there was 
no metachromasia by light microscopic 
histochemistry in the retina, whereas the 
optic nerve did show extensive metachro- 
masia. Although they found a few gangli- 
on cells involved by abnormal inclusions, 
their histochemistry suggests that the 
major abnormality, which would have 
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been interesting to examine ultrastructur- 
ally, was in the optic nerve. Apparently, 
they did not embed or examine the optic 
nerve by electron microscopy: This is 
surprising because their case appears to 
have had ocular involvement at an earlier 
stage than our case and because the path- 
ogenesis of the lesion in metachromatic 
leukodystrophy, both in their work and as 
suggested in our Discussion, is optic 
nerve degeneration with secondary de- 
scending atrophy back to the ganglion 
cell body. An early case, such as theirs, 
would tell us somewhat more about the 
early optic nerve disease than did a more 
extensively atrophied pair of nerves, as in 
our case. 
HARRY A. QUIGLEY, M.D. 
Baltimore, Maryland 
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Reply 


Editor: 


We appreciate the comments by Dr. 
Quigley and must admit that we missed 
their important paper of the fine structur- 
al changes in the eye in adult metachro- 
matic leukodystrophy. However, in con- 
trast to their not finding abnormal residu- 
al bodies in ganglion cells in their female 
patient, we were able to document these 
in our patient's retinal ganglion cells. 
Contrary to their statement that our case 
represents ocular involvement at an earli- 
er stage than their case, our patient had 
mild ophthalmoscopic changes only 
shortly before death, which occurred 
when she was 46 years old, whereas 
Quigley's patient died at the age of 25 
years. This difference in age at the time of 
death may reflect the presence of residual 
bodies in retinal ganglion cells of our 
patient but not in corresponding ganglion 
cells of their patient. We apparently agree 
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that two factors may be responsible for 
the accumulation of abnormal residual 
bodies in retinal ganglion cells in meta- 
chromatic leukodystrophy, namely ,my- 
elin disease of the optic rierve and abnor- 
mal storage substances in ganglion cell 
bodies as a contributing element as they 
deemed possible but could not substanti- 
ate, while they found such ganglionic 
inclusions in addition to pathologic meta- 
chromasia in the optic nerve. 

With respect to the optic nerve, our aim 
was to study the ultrastructure of the 
retina in adult metachromatic leuko- 
dystrophy, firstly, to compare it with re- 
ports on the fine structure of the retina in 
infantile metachromatic leukodystrophy 
which had also shown considerable clini- 
cal and histologic involvement; and sec- 
ondly, to study the retina as a nonmyelin- 
ated gray matter organ in a disease that 
primarily affects myelin metabolism. 
Therefore, incorporation of optic nerve 
histopathology and its metachromasia 
only served to document fully the type of 
the disease rather than presenting a de- 
tailed study on the ultrastructure of the 
optic nerve changes. Since, for electron 
microscopy, we embedded optic nerve as 
well as other areas of central nervous 
system white matter for comparative 
studies, the fine-structural disease of the 
optic nerve in this patient will be reported 
separately in association with the ultra- 
structural disease of other white matter 
regions of this patient, especially as we 
expected the optic nerve ultrapathology to 
be more related to the white matter ultra- 
pathology than to the gray matter retina 
disease. These studies are currently in 
progress. 

HANS H. GOEBEL, M.D. 
Géottingen, West Germany 
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Are Enough Physicians of the Right 
Types Trained in the United States? 
Report to The Congress of the United 
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States by the Comptroller General. U. S. 
General Accounting Office, Distribu- 
tion Section, Room 4522, 441 G St., 
NW, Washington, DC 20548, 1978. $1 


In 1963, the United States Congress 
enacted the Health Professionals Educa- 
tional Assistance Act (Public Law 88-129) 
and established the first federal program 
directed at meeting critical needs for phy- 
sicians and certain other professional 
health manpower. It provided financial 
assistance to schools for ‘construction of 
facilities and assistance to students in the 
form of loans. The scope of this legisla- 
tion was subsequently broadened, and in 
1971, the comprehensive health manpow- 
er training act specifically provided for 
special project grants to determine the 
geographic and specialty distribution of 


. physicians and other health profession 


personnel. Thus in fiscal year 1977, 578 
million dollars was authorized and 409 
million dollars was appropriated mainly 
to medical schools and students in the 
form of construction assistance, capita- 
tion grants, special powers, projects, stu- 
dent loans and scholarships, and health 
manpower education initiative awards. In 
light of this appropriation the General 
Accounting Office (GAO) addressed the 
questions of whether the numbers of vari- 
ous types of physicians are appropriate to 
the needs of the country. The answer was 
sought from the Coordinating Council ón 
Medical Education together with its con- 
stituent agencies, the Department of 
Health, Education, and Welfare, Veterans 
Administration; the Departmént of De- 
fense, and the Federal Trade Commis- 
sion. Additionally, the opinion of resi- 
dency review committees, specialty 
boards, specialty societies, and subspe- 
cialty societies, was sought together with 
the views of directors of graduate medica] 
training programs. The GAO recom- 
mended that the Department of Health, 
Education, and Welfare, through its 
Graduate Medical Education National 
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Advisory Committee, make the necessary 
study. (Bruce E. Spivey, M.D., president 
of the Pacific Medical Center, San Fran- 
cisco, and executive vice-president of the 
American Academy of Ophthalmology, 
serves as a member of this committee.) 
Additionally, they recommended a collec- 
tion and analysis of the following data: 
morbidity and mortality information; 
number and type of patients seeking phy- 
sician care in various specialties; number, 
ages, and geographic location of practic- 
ing physicians by specialty and subspe- 
cialty; number and types of procedures 
actually performed by physicians in vari- 
ous subspecialities; the ways various spe- 
cialists interrelate; number of physician 
extenders and other types of paraprofes- 
sionals entering the medical field and 
the duties they perform; likely immi- 
nent changes in the various specialties be- 
cause of technological breakthroughs; 
and reimbursement mechanisms, possible 
changes thereto, and:their impact on phy- 
sician specialty choices. 

After completion of these studies, the 
GAO recommends that the Department of 
Health, Education, and Welfare and the 
Council of Coordinating Medical Socie- 
ties reach some mutual agreement on ap- 
proximate manpower supply and require- 
ments, in order to provide a reasonable 
assessment of the nation's present and 
future needs for the various types of phy- 
sicians and physician extenders. ‘The 
GAO abandoned its initial proposal that 
the accreditation -process be used as a 
means for seeing that appropriate types 
and numbers of physicians were trained 
in each type of specialty. Additionally, 
they abandoned the proposal that the Co- 
ordinating Council on Medical Educa- 
tion be the primary group concerned with 
the collection and analysis of data regard- 
ing the supply of physicians. 

In this day of concern regarding re- 
straint of trade, as we witness the end of 
the California relative fee schedule, and 
challenges to anesthesiology and radiolo- 
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gy specialty societies, the comments of 
the Federal Trade Commission concern- 
ing the report prepared by the General 
Accounting office are scholarly and ger- 
mane. The Bureau of Competition, a liti- 
gating unit of the Federal Trade Commis- 
sion, has already submitted to the United 
States Office of Education its opinion that 
the Liaison Committee on Medical Edu- 
cation should not be the accreditating 
agency for medical schools. Pending is 
administrative litigation involving the 
American Medical Association, one of the 
five sponsors of the Coordinating Council 
on: Medical Education. 

The directors of the Bureau of Compe- 
tition and the Bureau of Economics stated 
that although the GAO Report assumes a 
national need for physician services, 
which can be accurately measured and to 
which a supply of physicians can be 
matched, it does not define "national 
need," a term they state is ambiguous 
without further explanation. The direc- 
tors state that there are various indicia of 
need relative to various social goals of 
resource allocation: equity, happiness, 
physical survival, and many others, the 
goals of which must be identified before 
methods of achieving them can be ana- 
lyzed. Moreover, the effort to measure 
future need requires the future to be fore- 
cast, which always involves uncertainty 
or changes in conditions. that were the 
basis of the estimates of the needed man- 
power which would render the target 
numbers inadequate. 

According to this comment, the report 
deals with complex social and economic 
problems and makes recommendations 
that will have serious consequences. The 
report, however, does not evaluate critical 
assumptions and issues. 

The report thus provides an interesting 
exchange between two powerful sections 
of government, one interested in fostering 
competition; the other interested in con- 
trolling costs through limiting supply. It 
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makes interesting reading for believers 
and nonbelievers that the future can be 
found in the clouded crystal of the past. 

FRANK W. NEWELL 


Structures of Ocular Vessels. By Kaichi 
Shimizu and Kazuyoshi Ujii. New York, 
New York, Igaku-Shoin, 1978. Hard- 
cover, 144 pages, forward, table of con- 
tents, index, 110 black and white fig- 
ures, 2 color figures. $39 


This is an extraordinary book, or rather, 
an atlas of a special kind. By injecting a 
low viscosity plastic monomer into the 
carotid arteries of macaques and subse- 
quently digesting away the soft tissues of 
the eyes, the authors have obtained beau- 
tiful polymer casts of the ocular vessels. 
These are then examined by three dimen- 
sional electron microscopy and illustrated 
in the text by 112 black and white photo- 
graphs that are scientifically and estheti- 
cally breathtaking. 

Although, as the authors point out, the 
specimens reproduce only the luminal 
angio-architecture and are subject to some 
inevitable artifacts, they provide valuable 
correlation with results obtained by fluo- 
rescein angiography, india ink injections, 
and trypsin digestion techniques. No- 
where else in the body has such a precise 
correlation of appearances during life, 
pathology of removed tissue and electron 
microscopy been possible as in the case of 
ocular vessels. This atlas presents a com- 
plete reproduction of the inner walls of 
the ocular vessels (retinal, uveal, nerve 
head, conjunctival, and palpebral) in- 
cluding such details as the impressions of 
the endothelial nuclei and of the micro- . 
villi. Some of the preparations may be 
viewed in three dimensions and some are 
presented as both front and rear views. 

The average clinician may’ feel this 
atlas tells him more than he really wants 
to know about the anatomic details of a 
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monkey's ocular vasculature but he can- 
not help but be thrilled by this demon- 
stration of its organization. Moreover, he 
sheuld realize that what has been shown 
for the monkey’s vessel applies to those of 
man. Investigators, both those within and 
outside of ophthalmology, concerned 
with vascular mechanisms will find the 
book a vade mecum of angio-architecture. 
The description of the technique and the 
results presented serve as a model for 
further studies and those of us interested 
in both clinical and pathological studies 
will look forward eagerly to exploitation 
of the technique to ocular angiopath- 
ology. 

DAVID G: COGAN 


Scientific Foundations of Ophthalmolo- 
gy. Edited by Edward S. Perkins and 
David W. Hill. Chicago, Year Book 
Medical Publishers, Inc., 1977. Cloth- 
bound, 337 pages, table of contents, 178 
black and white figures, 35 tables. 


Lives there an ophthalmologist who in 
the past year or two has not said to him- 
self, “I really must brush up on my im- 
munology" (for immunology substitute 
freely from the following list: ultrastruc- 
ture, physiology, biochemistry, genetics, 
endocrinology, metabolic disease). This 
apparently random listing is actually the 
content of the first five sections of this 
book and might be considered a review of 
the basic sciences as they apply to oph- 
thalmology. A section on epidemiology 


. follows: and the remainder of the text is 
“then devoted to the physiology of vision 


and some of its pathologic alterations. 
Generally each section consists of four 
or five topics and as might be expected 


_ from a compendium such as this the ap- 


proach by the different authors varies. In 
some cases the topic is narrow and ex- 
haustive, for example, gyrate atrophy and 
hyperornithemia. Conversely, in the same 
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general section is a rather broad-ranging 
discussion of genetics in clinical medi- 
cine, which in a few short pages refreshes 
the mind and directs one to a series of 
useful basic texts in medical genetics. 

Other broader treatments that are par- 
ticularly enjoyable (the bias of this re- 
viewer of this type of presentation is 
apparent) are the introduction to epidemi- 
ology by Nizetic, a review of the mor- 
phology of the retinal receptors and pig- 
ment epithelium by J. Marshall, and a 
discussion of the visual pigments by 
Kemp. 

The clinical chapters are on the whole 
much less appealing and rewarding. 
Much of the material in these sections 
can be found in standard texts and jour- 
nals and is not really in the category of 
basic science. For example, the surgery of 
strabismus can hardly be called a scientif- 
ic foundation of ophthalmology. The 
same cavil applies to treatment of serous 
detachment of the central retina, a well- 
done essay but hardly in the category of 
basic science. However, this is a small 
objection and on balance the merits of 
this book far outweigh the defects. The 
short presentations make nice reading on 
a rainy Sunday afternoon after you’ve 
finished the New York Times crossword. 

DAVID SHOCH 


SYMPOSIA. 


Symposium on Strabismus. Edited by 
Eugene M. Helveston, Arthur Jampol- 
sky, Philip Knapp, Keith W. McNeer, 
Marshall M. Parks, Robert D. Reinecke, 
William E. Scott, and Gunter K. von 
Noorden. St. Louis, C. V. Mosby, 1978. 
Hardcover, 608 pages, index, 419 black 
and white figures. $45.50 


GUNTER K. VON NOORDEN: Ambloypia. Basic con- 
cepts and current treatment 


KURT SIMONS AND ROBERT D. REINECKE: Ambly- 
opia screening and stereopsis 


084 


GUNTER K, VON NOORDEN: Present status of sen- 
sory testing in strabismus 


WILLIAM E. SCOTT: Clinical study of saccadic eye 
movements 


Kerru W. MCNEER: Histopathology of extraocular 
muscles in strabismus 


WILLIAM E. ScoTT: Office use of prisms 


ARTHUR JAMPOLSKY: Spring-back balance test in 
strabismus surgery 


EUGENE M. HELVESTON: Sutures and needles for 
strabismus surgery 


WILLIAM E. Scott: Differential diagnosis of verti- 
cal muscle palsies 


EUGENE M. HELVESTON: Surgery of the superior 
oblique muscle 


MARSHALL M. PARKS: Surgery for Brown’s syn- 
drome 


MARSHALL M. PARKS: Surgical approach to the 


extraocular muscles 


KEITH W. MCNEER: Adulthood and childhood stra- 
bismus 


Kerru W. MCNEER: Childhood and adulthood stra- 
bismus surgery 


ROBERT D. REINECKE: Recess-resect operation 


EUGENE M. HELVESTON, JAMES H. PATTERSON, 
FORREST D, ELLIS, AND JANET C. WEBER: En-bloc 
recession of the medical recti for concomitant eso- 


. tropia 


ARTHUR JAMPOLSKY: Surgical leashes and reverse 
lashes in strabismus surgical management 


MARSHALL M. PARKS: Causes of the adhesive syn- 
drome 


ROBERT D. REINECKE AND MUHIB TARAK]I: Adhe- 
sive strabismus syndrome (ciatricial A 
surgical results 


PHILIP KNAPP: Blow-out fractures 


KEITH W. MCNEER: Complications of. strabismus 
surgety 


PHILIP KNAPP: Lost muscle 


GUNTER K. VON NOORDEN: Posterior fixation suture 
in strabismus surgery 


ARTHUR JAMPOLSKY: Adjustable strabismus surgi- 
cal procedures 


PHILIP KNAPP: Paretic squints 


ARTHUR JAMPOLSKY: Unequal visual inputs and 
strabismus management: a comparison of human 
and animal strabismus 
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WILLIAM E. SCOTT: Sensory testing: examination 
techniques 


ROBERT D. REINECKE: Neurological aspects of stra- - 


bismus : 


GUNTER K. VON NOORDEN: Esotropia 
ARTHUR JAMPOLSKY: Exotropia 


KEITH W. MCNEER: A-V syndrome 


Advances in Ophthalmology, vol. 37. 
Ophthalmic Microsurgery. Edited by 
S. S. Ratnam, B. C. Ang, I. Constable, 
C. Y. Khoo, A. S. M. Lim, and C. F. 
Tham. Basel, Switzerland, S. Karger, 
1978. Clothbound, 232 pages, table of 
contents, 80 black and white figures, 19 
tables. $64. 25 


MISHIMA, S., AND TAKIZAWA, S. (Tokyo): Develop: 
ment in microscope designs 


BEALE, J. P., JR. (San Francisco): Microsurgery 
using the stereovideo microscope 


IBRAHIM, S. (Padang): An inexpensive operation 
microscope made from two common binóculars | 


PATKIN, M. ( Whyalla):Selection and care of micro- 
surgical instruments 


VICKERS, D. W. ( Brisbane): Design of microsurgical 
instruments ‘ 
r 


ANDERSON, B. M. (Noble Park, deval Design, 
structure and care of microinstruments 


- SUTHERLAND, G. (Melbourne): Instruments for 


intraocular microsurgery 


GIRARD, L. J; Nieves, R., AND HAWKINS, R. S. 
(Houston): The Girard ultrasonic fragmentor 


CLEASBY, G. W. (San Francisco): The Klöti vitreous 
stripper 


PATKIN, { Whyalla): Ergonomics and the operating 
microscope 


LM, A. S. M.; Koo, C. Y., AND ANG, B. C. (Stiga: 
pore): Practical microsurgery 


HOwWSAM, K. G. (Melbourne): Training of LL 
with the operating microscope 


HEINZE, J. (Melbourne): Microsurgery and the lacri- 
mal system : 


KALEVAR, V. (Ahmedabad): Suturing in corneal 
grafting 


SABISTON, D. (Napier): Keratoconus and the ope- 
rating microscope 
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MOORE, T. E., JR., AND ARONSON, S. B. (San Fran- 
. cisco): Results of penetrating keratoplasty in kera- 
toconus 


Maguire, C. J. F. (Belfast): Suturing techniques in 
corneal surgical incisions and traumatic lacerations 


SLADE, J. H. (Adelaide): Cataract wound suturing | 


with the operating microscope 


ROBERTSON, I. F. (Melboume): Postoperative astig- - 


matism and the operating microscope 


Strow, W. F. (Springfield, Illinois): Computer 
analysis of 637 patients done with loupe and 102 
' patients done with microscope 


GIRARD, L. J. (Houston): Ultrasonic fragmentation 
for cataract extraction and cataract complications 


MAGUIRE, C. J. F. (Belfast); Combined simultane- 
ous cataract glaucoma surgery 


CONSTABLE, I., AND LIM, A. S. M. (Perth): Intraocu- 
lar lens implants . 


LANDERS, J. A. G. (Adelaide): A current perspective 
on intraocular lens implantation 


LANDERS, J. A. G. (Adelaide): Some technical as- 
pects of intraocular lens implantation 


ROBERTSON, I. F. (Melbourne): Continuous-wear 
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hydrophylic contact lenses versus intraocular lens- 


. es 


SLADE, J. H. (Adelaide): Secondary intra-ocular lens 


. implants—ten years’ experience 


BEALE, J. P., JR. (San Francisco): Microsurgical 
correction of optical errors refractive keratoplasty 
and intraocular lenses 


CONSTABLE, I. (Perth): Vitreous microsurgery 


WATSON, P. G. (Cambridge): Microsurgery in glau- 
coma 


WiLLIS, R. (Malvern, Australia): The office use of 
the microscope in otology 


WILLIS, R. (Malvern, Australia): The choice and 
care of instruments for oto-microsurgery 


Knoo, J. C. M. (Singapore): The microsurgery of 
brain tumours 


STOKES, B. A. R. (West Perth): The operating micro- 
scope in the treatment of intracranial aneurysms 


AMACHER, L. (London, Ontario): The microsurgical 
anatomy of lumbar rachischisis 


LEONG, H. S. (Singapore): Replanted upper limbs 
in Singapore: A report of the first two cases 
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ROLE OF DEBRIDEMENT AND INTERFER- 
ON IN THE TREATMENT OF DENDRITIC 
KERATITIS. Sundmacher, R., Cantell, 
K., Haug, P., and Neumann-Haefelin, 
D. (Univ. Eye Clinic, Freiburg, West 
Germany). Albrecht von Graefes Arch. 
Klin. Ophthalmol. 207:77, 1978. 

In a controlled clinical study, 42 patients 
with dendritic keratitis were treated either 
with thermocautery plus human leukocyte in- 
terferon (HLI) or with minimal wiping de- 
bridement plus HLI. The results show that the 
efficiency with which primary debridement 
was carried out determined the success of 
further therapy using interferon. The authors 
conclude that interferon works basically as a 
prophylactic agent and needs the support of 
further antiviral measures to be effective 
against dendritic keratitis. (3 figures, 2 tables, 
7 references)—Authors' abstract 


Archives of 
Internal Medicine 


ENDOPHTHALMITIS FOLLOWING STAPH- 
YLOCOCCAL SEPSIS IN RENAL FAILURE 
PATIENTS. Bloomfield, S. E., David, D. 
S., Cheigh, J. S., Kim, Y., White, R. P., 
Stenzel, K. H., and Rubin, À. L. (New 
York Hosp.- Cornell Med. Ctr., New 
York, N.Y.). Arch. Intern. Med. 138: 
706. 1978. 


Endophthalmitis occurred three months fol- 
lowing completion of therapy for documented 
staphylococcal septicemia in two patients on 
long-term hemodialysis. The indolent course 


of the endophthalmitis, and its excellent re- 
sponse to systemic and subconjuntival antibi- 
otics and subconjunctival and topical cortico- 
steroid therapy, suggest the possibility that the 
acute fulminating clinical course of metastatic 
bacterial endophthalmitis may be modified in 
this population of patients. The reason for this 
modified clinical picture is probably the im- 
mune incompetence associated with uremia, 
which favors both the development of meta- 
static endophthalmitis as well as altering its 
clinical presentation. While funduscopic ex- 
amination is suggested in all dialysis patients 
with eye complaints, this procedure becomes 
mandatory following episodes of sepsis. (3 
figures, 17 references)—Authors’ abstract 


Archives of Ophthalmology 


CLINICAL EVALUATION OF THE 6600 
AUTOREFRACTOR. Pappas, C. J., Ander- 
son, D. R., and Briese, F. W. (Bascom 
Palmer Eye Inst, Univ. of Miami 
School of Med., Miami, Fla). Arch. 
Ophthalmol. 96:993, 1978. 


The 6600 Autorefractor was evaluated on 
200 patients undergoing refraction. The auto- 
matic refractor showed a high degree of accu- 
racy in determining the needed refractive cor- 
rection, but the errors are sufficient that the 
automatic refractor alone without subjective 
refinement cannot be substituted for conven- 
tional complete refracting methods with sub- 
jective refinement. However, for aphakic pa- 
tients and for patients with clear media and 
cylindric corrections over 0.50 diopters, the 
automatic refractor can be used as a substitute 
for retinoscopy in determining the starting 
point for a subjective refraction. (1 figure, 4 
tables, 14 references)—Authors, abstract 


Is THE AUTOREFRACTOR READING CLOS- 
EST TO MANIFEST REFRACTION? Pap- 
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pas, C. J., Anderson, D. R., and Briese, 

. F. W. (Bascom Palmer Eye Inst., Univ. 
of Miami School of Med., Miami, Fla.). 
Arch. Ophthamol. 96:997, 1978. 


- Ina study of 56 patients, the old glasses of a 
previously refracted individual were as close 
to the final subjective refraction as the reading 
obtained with a 6600 Autorefractor. Therefore, 
the previous spectacle correction might logi- 
cally be used for the starting point of a subjec- 
tive refraction with retinoscopy or automatic 
refractor results being used for this purpose in 
patients whose previous spectacle refraction is 
unknown or in the first refraction of an apha- 
kic patient. (1 table, 7 references)—Authors’ 
abstract 


British Journal 
of Ophthalmology 


A NEW SYSTEM OF MICROSURGERY FOR 
HUMAN AND EXPERIMENTAL CORNEAL 
GRAFTING. I. THE CONTACT LENS COR- 
NEAL CUTTER, STEREOTAXIC EYE 
HOLDER, DONOR DISK CHUCK, AND 
FRAME. I]. CLINICAL AND EXPERIMEN- 
TAL APPLICATIONS. Crock, G. W., Peri- 
cic, L., Rajendran, B., Chapman-Smith, 
J. S, Carroll, N., Maclean, H., and 
Scrimgeour, J. (Royal Victorian Eye and 
Ear Hosp., Melbourne, Australia). Br. J. 
Ophthalmol. 62:74 and 81, 1978. 


The cutting instrument and accessories de- 
scribed in these two papers are the end result 
of a five-year experimental program designed 
primarily to perfect the technique of deep, 
‘nonpenetrating corneal grafting (down to the 
level of Descemet’s membrane). The cutter is 
hand-held and hand-operated; it is funnel- 
shaped, with its lower end closed off by a 
quartz contact lens, designed to fit and to brace 
the cornea of the donor eye. The disposable 
cutting blade has a single cutting point which 
projects beyond the undersurface of the con- 


tact lens by a variable and precisely controlla-. 


ble amount. The cutting is done by rotation of 
the blade in a circular brace, the motion being 
actuated and visually controlled by the sur- 
geon. The new instrument comes in three sizes 
(7, 8 and 9 mm) and is described as being 
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equally useful in the operating room, in the 
morgue and in a private residence. In the latter 
two situations the donor eye is “reconstruct- 
ed” with a haptic contact lens. The ease and 
precision of the procedure has "transformed" 
the task of donor collection. Permission for the 
collection can now be sought on less emotive 
terms and without the need of far-reaching 
legal reforms. The new microsurgical system 
has improved and, at the same time, simplified 
existing techniques of penetrating keratoplas- 
ty. The second paper describes the operative 
routine in detail and gives the visual results in 
25 cases. (22 figures, 1 table, 19 references)— 
Peter C. Kronfeld 


Diabetologia 
HLA PHENOTYPES AND DIABETIC RETI- 

NOPATHY. Moller, E., Persson, B., and 

Sterky, G. (St. Goran’s Childrens’ 

Hosp., Stockholm, Sweden). Diabetolo- 

gia 14:155, 1978. 

The incidence of HLA antigens B8, BW15, 
DW3 and DW4 was found to be significantly 
increased in 99 patients with growth onset, 
insulin-dependent diabetes of more than 15 
years duration. Different degrees of retinopa- 
thy were seen in 75% of the patients. No 
significant correlation between the presence of 
specific HLA alleles and the stage of retinopa- 
thy was found. It is possible that all patients 
who develop diabetes have identical disease- 
predisposing genes, irrespective of their HLA 
alleles. If this is the case, the HLA pheontype 
would not determine the risk of developing 
diabetic retinopathy. (2 tables, 19 refer- 
ences)—Authors' abstract 


Investigative 
Ophthalmology 


THE EFFECT OF PREDNISOLONE ON 
ANTIBODY-DEPENDENT CELL-MEDI- 
ATED | CYTOTOXOCITY AND THE 
GROWTH OF TYPE Í HERPES SIMPLEX 
VIRUS IN HUMAN CELLS. Cooper, J. A., 
Jr., Daniels, C. A., and Trofatter, K. F., 
Jr. (Dept. Pathol, Duke Univ. Med. 


088 


Ctr., Durham, N. C.). Invest. Ophthal- 
mol. 17:381, 1978. | 


Treatment of human skin and corneal fibro- 
blasts with prednisolone-21-phosphate did not 
increase the capacity of these cells to replicate 
type I herpes simplex virus (HSV). The corti- 
costeroid however was found to inhibit human 
lymphocytes from mediating antibody- 
dependent cell-mediated cytotoxicity (ADCC) 
against HSV-infected fibroblasts and to sup- 
press the replication of virus in PHA- 
stimulated human lymphocytes. The data sug- 
gest that the exacerbation observed when pa- 
tients with dendritic keratitis are inadvertently 
treated with prednisolone may be due to the 
corticosteroid suppressing ADCC and not by 
promoting the growth of virus in the corneal 
cells. (1 figure, 2 tables, 11 references)— 
Authors' abstract 


EFFECT OF DARK-REARING ON EXPERI- 
MENTAL MYOPIA IN MONKEYS. Raviola, 
E., and Wiesel, T. N. (Dept. Anat., Har- 
vard Med. School, Boston, Mass.). In- 
vest. Ophthalmol. 17:485, 1978. 


When lids are surgically fused in rhesus 
monkeys before eye growth is completed, a 
high degree of myopia develops, which is 
caused by an elongation of the eye globe. The 
present study shows that in monkeys raised in 
the dark after monocular lid fusion, refraction 
and axial length were normal in both the 
closed and the open eye. Myopia, however, 
readily developed and the eye elongated when 
a monkey raised in the dark was transferred to 
illuminated quarters. These findings indicate 
that visual stimulation through the translucent 
lids was necessary for the development of this 
experimental ametropia. (1 figure, 13 refer- 
ences)—Authors' abstract 


Klinische Monatsblitter 
für Augenheilkunde 


APPLANATION TONOMETRY IN MEDICAL 
DIAGNOSTIC CHECKUP PROGRAMS. 
(German) Ruprecht, K. W., Wulle, K. C., 
and Christl, H. L. (Wiesbaden, West 
Germany). Klin. Monatsbl. Augen- 
heilkd. 172: 332, 1978. 
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Applanation tonometry intraocular pressure 
(IOP) measurements were performed on 8,899 
patients seen in a general medical diagnostic 
clinic. The IOP did not have a Gaussian 
distribution but was skewed to the right tvith 
an excess of higher pressures. There was a 
small, almost linear increase of IOP with age. 
The mean pressure (n = 17,709 eyes) was 16.2 
mm Hg. Also, 2.18% of the men and 1.81% of 
the women had JOP greater than 21 mm Hg.; 
0.6695 of the men and 0.5896 of the women had 
an IOP greater than 24 mm Hg. Of all patients 
40 years old and older, 4.92% of the men and 
4.8896 of the women had IOP greater than 21 
mm Hg. Of patients 55 years old and older, 
5.75% of the men and 6.69% of the women had 
IOP greater than 21 mm Hg. (3 tables, 5 
figures, 23 references) — Pater Egbert 


INVESTIGATION OF OBJECTIVE PERSON- 
ALITY TRAITS IN PATIENTS WITH CEN- 
TRAL SEROUS RETINOPATHY. (Ger- 
man) Wery, H., and Arends, C. (Eye 
Clinic, Hannover Med. School, Hanno- 
ver, West Germany). Klin. Monatsbl. 
Augenheilkd. 172:363, 1978. 


Central serous retinopathy has been associ- 
ated with certain personality types. In order to 
prove and define these personality types, the 
Minnesota Multiphasic Personality Inventory 
(MMPI) was administered to 33 persons with 
angiographically-proven central serous reti- 
nopathy and 33 age-and sex-matched control 
subjects. The subjects with retinopathy 
showed a tendency to hypochondriasis, de- 
pression and the development of hysteria and 
conversion reactions. (1 table, 6 figures, 35 
references)—Peter Egbert 


Metabolic Ophthalmology 


CORTICOSTEROID GLAUCOMA. Francois, 
J. (Univ. of Ghent, Ghent, Belgium). 
Metabolic Ophthalmol. 2:3, 1978. 


Chronic as well as acute glaucoma can be 
induced by corticosteroids. The hypertensive 
response to the topical corticosteroid test is not 
genetically determined. The pathogenesis of 
the corticosteroid glaucoma can be explained 
by clones of goniocytes, which contain muco- 
polysaccharides sensitive to hyaluronidase. 





VOL. 86, NO. 4 


When these mucopolysaccharides are poly- 
merized, they retain water and when they are 
depolymerized, they lose water. As the cortico- 
steroids strengthen the lysosomal membranes, 
the tetained catabolizing enzymes prevent the 
catabolism: of the mucopolysaccharides, 
which tend to accumulate in a more polymer- 
ized and more hydrophilic form. (8 figures, 3 
tables, 32 references)—Author’s abstract 
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PAPILLEDEMA IN BASSEN-KORNZWEIG 
SYNDROME. Manor, R. S., and Berrebi, 
A. (Beilinson, Med. Ctr., Petah Tikva, 
Israel): Metabolic Ophthalmol. 2:45, 
1978. 


The Bassen-Kornzweig syndrome is a very 
rare hereditary disease. Its biochemical pat- 
tern is characterized by an absence of serum 
betalipoprotein and very low levels of serum 
alpha-l-lipoóprotein, cholesterol, phospholip- 
ids and triglycerides. This abnormal plasma 
environment is responsible for the pathologi- 
cal changes produced in erythrocytes, visual 
cells, nervous system and the small intestine. 
À woman harboring the signs of Bassen- 
Kornzweig syndrome was followed by the 
authors for ll years. A benign intracranial 
hypertension: with bilateral papilledema ap- 
peared under puzzling circumstances: second 
month of pregnancy, daily medication with 
vitamin A and an influenza-like illness. The 
possibility that this benign intracranial hyper- 
tension was provoked by hypervitaminosis À 
should be kept in mind when administering 
high doses of vitamin A in patients with 
Bassén-Kornzweig syndrome. (10 figures, 20 
references) —Authors' abstract . 


New England 
Journal of Medicine 

A RANDOMIZED TRIAL OF ASPIRIN AND 
SULFINPYRAZONE IN THREATENED 
STROKE. Barnett; H. J. M. - Canadian 
Cooperative Study Group (Dept. Neu- 
rological Sciences, Univ. Hosp., Lon- 
don). N. Engl. J. Med. 299:53, 1978. 


Five hundred and eighty-five patients with 
threatened stroke were followed in a random- 
ized clinical trial for an average of 26 months 
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to determine whether aspirin or sulfinpyra- 
zone, singly or in combination, influence the 
subsequent occurrence of continuing transient 
ischemic attacks, stroke, or death. Eighty-five 
subjects went on to stroke, and 42 died. Aspi- 
rin reduced the risk of continuing ischemic 
attacks, stroke, or death by 19% (P <.05) and 
also reduced risk for the “harder,” more im- 
portant events of stroke or death by 30% (P 
«.05),' but ‘this effect was sex-dependent; 
among men, the risk reduction for stroke or 
death was 48% (P <.005), whereas no signifi- 
cant trend was observed among women. For 
sulfinpyrazone, no risk reduction of ischemic 
attacks was-observed, and the 10% risk reduc- 
tion of stroke or death was not statistically 
significant. No overall synergism or antago- 
nism was observed between the two drugs. 
The authors: conclude that aspirin is an effica- 
cious. drug for men with threatened stroke. (1 
figure, 5 tables, 22 Fae One raion: ab- 
tect 


You 


Ophthalmic Surgery 
CLINICAL ASPECTS OF THE VISUALLY 
EVOKED POTENTIAL. Weinstein, G. W. 
(Univ. of Texas Health Science Ctr., 


San Antonio, Tex.). ODDO Surg. 
9:56, 1978. 


The visually evoked potential (VEP) was 
studied in normal and abnormal human sub- 
jects, and in rhesus monkeys. A relatively 
simple protocol for clinical VEP testing is 
described. The monkeys showed-similar but 
smaller VEP responses compared to those ob- 
tained from human subjects. Central, but no 
paracentral or peripheral photocoagulation 
retinal lesions were associated with VEP ab- 
normalities. The second, smaller wave of the 
response complex to 10 Hz flash stimuli corre- 
sponds to the primary evoked response, and is 
closely related to visual acuity. Itwas possible 
to recognize visually this VEP waveform and 
subjectively interpret the record correctly in 
85% of eyes with regard to visual acuity. 
Therefore, the clinican can “read” the VEP 
record in response to non-patterned flash stim- 
uli. This test was further validated in a series 
of patients with opacities of the ócular media. 
VEP promises to become a procedure of diag- 
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nostic and prognostic value in ophthalmology. 
(6 figures, 1 table, 23 references)—Author's 
abstract 


Ophthalmology 


PARS PLANA VITRECTOMY FOR THE MAN- 
AGEMENT OF SEVERE DIABETIC RETI- 
NOPATHY. Blankenship, G. W., and 
Machemer, R. (Bascom Palmer Eye 
Inst., Univ. of Miami School of Med., 
Miami, Fla). Ophthalmol. 85:553, 
1978. | 


Fifty-six eyes with advanced complications 
of proliferative diabetic retinopathy and 
marked loss of vision had pars plana vitrec- 
tomies. After five years of follow-up, 17 pa- 
tients had died, three eyes had been removed 
for neovascular glaucoma, and two patients 
were lost to follow-up. Of the 34 eyes available 
for examination five years after surgery, ap- 
proximately 5096 had regained or retained suf- 
ficient vision for independent ambulation, 
with 1596 having 6/12 (20/40) or better visual 
acuity. The anatomic findings showed a clear- 
ing of the vitreous cavities sufficient to allow 
examination of the macula in 5896 of the eyes 
and the macula to be attached in at least 50% 
of the eyes. None of the eyes showed develop- 
ment of new neovascular proliferation. Most 
of the visual and anatomic improvement was 
obtained during the first six months after sur- 
gery. (6 tables, 3 references)—Authors' ab- 
stract 


A LOGICAL APPROACH TO THE TREAT- 
MENT OF MASSIVE PERIRETINAL PRO- 
LIFERATION. Machemer, R., and Laqua, 
H. (Bascom Palmer Eye Inst., Univ. of 
Miami School of Med., Miami, Fla.). 
Ophthalmol. 85:584, 1978. 


Based on the improved understanding of 
massive periretinal proliferation as a prolifera- 
tive membrane-forming disease, a new thera- 
peutic approach is presented with the tech- 
nique of pars plana vitreous surgery. Not only 
vitreous membranes but also preretinal mem- 
branes are removed. Forty-seven consecutive 
patients who suffered from severe massive 
periretinal proliferation were operated on with 
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this technique and followed for six months or 
more. Seventeen patients (3696) had an at- 
tached retina. Twelve patients had a major 
visual improvement, The major postoperative 
complication was phthisis bulbi, found if ten 
eyes (21%). (2 figures, 2 tables, 16 
references)—Authors' abstract 


Pediatrics 


INFECTIONS AND OTHER MATERNAL FAC- 
TORS AS RISK INDICATORS FOR CON- 
GENITAL MALFORMATIONS: A CASE- 
CONTROL STUDY WITH PAIRED SERUM 
SAMPLES. Koskimies, O., Lapinleimu, 
K., and Saxén, L. (Children’s Hosp., 
Helsinki, Finland). Pediatrics 61:832, 
1978. 


An obstetric population of 48,000 individu- 
als was prospectively followed up for evi- 
dence of possible teratogenic factors that 
might be associated with congenital malfor- 
mations. Serum samples from 274 mothers of 
defective children and from paired controls 
were collected during early pregnancy and 
approximately one month after delivery and 
tested for antibodies against ten different vi- 
ruses, Mycoplasma pneumoniae, and Toxo- 
plasma. These data were supplemented with 
clinical information on infections, other dis- 
eases, drug intake, and other potentially tera- 
togenic factors during pregnancy. Mothers of 
defective children had more seroconversions 
(fourfold or greater increase in titer) than the 
controls, 123 vs. 86. This difference was main- 
ly due to an increase in herpes simplex viruses 
1 and 2, cytomegalovirus, varicella-zoster vi- 
rus, and Toxoplasma titers. In addition, the 
number of reported diseases during the preg- 
nancy, the intake of drugs (especially analge- 
sics and hormones), and the number of earlier 
abortions were greater in the mothers of the - 
defective children than in the controls. (6 
tables, 14 references)-—Authors' abstract 


Survey of Ophthalmology 


THE MANAGEMENT OF SMALL CHOROI- 
DAL MELANOMAS. Char, D. H. (Ocular 
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Oncology Unit, Univ. of California, San 
Francisco, Calif.) Surv. Ophthalmol. 
22:377, 1978. 


Ctinicopathologic studies suggest that pa- 
tients with small choroidal melanomas (less 
than 10 mm in diameter and 3 mm in height) 
have an excellent prognosis. In patients with 
small choroidal melanomas with clear ocular 
media and no clinical retinal detachment, it 
is reasonable to do serial examinations with- 
out therapeutic intervention until growth is 
documented. In patients with small choroidal 
melanomas in which growth is documented, 
enucleation or alternate modes of therapy, 
including photocoagulation or radiation, are 
reasonable methods of treatment. (68 
references)—Author’s abstract 
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Vision Research 


POLARIZED LIGHT RETINAL PHOTOGRA- 
PHY OF A MONKEY EYE. Hochheimer, B. 
F. (Johns Hopkins Univ., Laurel, Md.). 
Vision Res. 18:19, 1978. 


Polarized light photographs have been taken 
of a monkey retina at discrete wavelengths 
from 400 to 830 nm. These photographs show 
a cross-like figure overlying the macular area. 
Because of the position and shape of this cross 
it is probably due to the same structure in the 
eye that produces the Haidinger's brushes 
phenomenon. This polarization figure is at- 
tributed to effects arising from the dichroism 
of Henle's layer. (2 figures, 1 table, 15 
references)—Author’s abstract 
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AMERICAN ASSOCIATION FOR 
THE STUDY OF HEADACHE: 
POSTGRADUATE COURSE 


The Annual Postgraduate Course presented by the 
American Association for the Study of Headache 
will present its annual postgraduate course, “Diag- 
nosis and Treatment of Headache,” Jan. 12-14, 1979, 
at the Registry Resort in Scottsdale, Arizona. Regis- 
tration fee is $200. For further information, write 
Robert S. Kunkel, M.D., Vice President and Course 
Director, The Clinic Center, 9500 Euclid Ave. 
Cleveland, OH 44106. 


NEW ORLEANS ACADEMY OF 
OPHTHALMOLOGY: 28TH ANNUAL 
SYMPOSIUM 


The New Orleans Academy of Ophthalmology 
will hold its 28th Annual Symposium on Medical 
and Surgical Diseases of the Cornea March 31-April 
4, 1978, at the Hyatt Regency, New Orleans. The 
registration fee is $250 for practicing ophthalmolo- 
gists; $75 for residents outside of Louisiana (with a 
letter from the Chief of Service). For further infor- 
mation, write Paula D. Stephens, Executive Secre- 
tary, New Orleans Academy of Ophthalmology, 931 
Canal St., Suite 517, New Orleans, LA 70119; tele- 
phone (504) 561-1085. 


NEW YORK MEDICAL COLLEGE: 
VITRECTOMY SYMPOSIUM 


The New York Medical College, Department of 
Ophthalmology will sponsor a Vitrectomy Symposi- 
um at the Barbizon Plaza Hotel, Nov. 17-18, 1978. 
For further information, write Danny H. Kaufman, 
M.D., One Stone Place, Bronxville, NY 10708. 


ROYAL AUSTRALASIAN COLLEGE OF 
SURGEONS:SECOND MICROSURGICAL 
WORKSHOP 


The Second Microsurgical Workshop, sponsored 
by the Royal Australasian College of Surgeons, will 
be held in Singapore Dec. 4-10, 1978. The workshop 
is designed for surgeons who have never used the 
operating microscope or who are having adjustment 
difficulties. For further information, write Arthur S. 
M. Lim, M.D., Chairman, Workshop on Microsur- 
gery, 441 Singapore Medical Center, Tanglin Shop- 
ping Center. 19 Tanglin Road, Singapore 10. 


t 


COLORADO OPHTHALMOLOGICAL 
SOCIETY: 
MIDWINTER MEETING 


The Eighth Annual Midwinter Meeting of the 
Colorado Ophthalmological Society will be held 
Feb. 3-7, 1979, at the Steamboat Village Inn, Steam- 
boat Springs, Colorado. For further information, 
write William E. Smith, M.D., Program Chairman, 
Colorado Ophthalmological Society, 1 1601 E. 19th 
Ave., Denver, CO 80218. 


UNIVERSITY OF CALIFORNIA, SAN 
FRANCISCO: 

POSTGRADUATE COURSE ON CORNEAL 
AND EXTERNAL DISEASES 


The University of California, San Francisco, will 
hold a postgraduate course, and “Corneal and Ex- 
ternal Diseases," Feb. 15 and 16, 1979, in San Fran- 
cisco. For further information, write Extended 
Programs in Medical Education, University of Cali- 
fornia, Room 569-U, Third and Parnassus Avenue, 
San Francisco, CA 94143; telephone (415) 666-4251. 


NEW ORLEANS OPHTHALMIC 
MICROSURGERY SEMINAR 


The Fourth Annual New Orleans Spring Fiesta 
Ophthalmic Microsurgery Seminar will be held May 
3-5, 1979. The subject of the seminar will be cataract 
surgery and intraocular lens implantation. For fur- 
ther information, write Azar Foundation, 144 Elk 
Place, Suite 1501, New Orleans, LA 70112; tele- 
phone (504) 524- 6077. 


FLORIDA MIDWINTER  EMINAR 
IN OPHTHALMOLOGY 


The Florida Midwinter Seminar in Ophthalmolo- 
gy, “The Cataract Operation," will be held at the 
Americana Hotel, Miami Beach, Florida, Feb. 5-7, 
1979. The seminar is cosponsored by the University 
of Florida College of Medicine (Gainesville), the 
University of Miami School of Medicine (Miami), 
and: the University of South Florida College of 
Medicine (Tampa). Registration fee is $150 for prac- 
titioners; $50 for residents upon application from 
their department head. For further information, 
write Florida Midwinter Seminar, 405 Northeast 
144th St.. Miami. FL 33161. 
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WHITE MEMORIAL MEDICAL CENTER: 
ALUMNI DAY 


White Memorial Medical Center and Loma Linda 
University Medical Schoo] Department of Ophthal- 
mology will hold its Seventh Triennial Alumni Day 
Feb. 11, 1979, at the White Memorial Medical 
Center, 414 N. Boyle Ave., Los Angeles, from 8 A.M. 
to 4 P.M. For further information, write George 
Kambara, M.D., 414 N. Boyle Ave., Los Angeles, CA 
90033. 


CLEVELAND CLINIC FOUNDATION: 
PERSPECTIVES IN OPHTHALMOLOGY 


The Department of Ophthalmology of the Cleve- 
land Clinic Foundation will hold a postgraduate 
seminar, “Perspectives in Ophthalmology,” Dec. 7 
and 8, 1978. Two half day sessions will be devoted 
to clinical pathological correlations for the ophthal- 
mic clinician. The other two half day sessions will 
emphasize ophthalmic plastic surgical problems 
with symposia on lacrimal surgical problems and 
thyroid ocular disease. For further information and 
application forms, write Education Department, 
Cleveland Clinic Foundation, 9500 Euclid Ave., 
Cleveland, OH 44106. 


NEW JERSEY ACADEMY OF 
OPHTHALMOLOGY 

AND OTOLARYNGOLOGY: ANNUAL FALL 
MEETING 


The New Jersey Acedemy of Ophthalmology and 
Otolaryngology will hold its Annual Fall Meeting 
Nov. 15, 1978, at the Town and Campus, West 
Orange, New Jersey. The topic is cataract. For 
further information, write Marshall S. Klein, Execu- 
tive Secretary, c/o Eye Institute of New Jersey, 15S. 
9th St., Newark, NJ 07107. 


THE XII SYMPOSIUM 
NEURORADIOLOGICUM 


Giovanni Di Chiro, chief of the Neuroradiology 
and Computed Tomography Section of the National 
Institutes of Health, Bethesda, Maryland, has been 
chosen to be the president of the XII Symposium 
Neuroradiologicum. The choice, by election, was 
made at the XI Symposium, recently (June 4-10) 
held in Wiesbaden, Germany, June 4-10, 1978. 
The XII Symposium Neuroradiologicum will take 
place in Washington, D.C., Oct. 10-16, 1982. Vice 
President of the Symposium is Hillier L. Baker of 
the Mayo Clinic; secretary general is David O. Davis 
of the George Washington University Medical Cen- 
ter. 


ROYAL AUSTRALIAN COLLEGE OF 
OPHTHALMOLOGISTS: 


. NEW OFFICERS 


The Royal Australian College of Ophthalmolo- 
gists has announced the following new officers for 
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1978-1979: E. J. Donaldson, president; G. W. 
Harley, vice-president; M. Harrison, vice-president 
elect; F. A. Billson, censor-in-chief; G. Burfitt- 
Williams, treasurer; and M. D. Steiner, secretary. 
Robert Ellsworth has been named the Norman 
McAlister Gregg Lecturer for 1981. The next scien- 
tific congress of the college will be held in Sydney, 
Australia, Oct. 7-12, 1979. 


VISION RESEARCH—A NATIONAL PLAN: 
1978-1982 


The National Advisory Eye Council, senior advis- 
ory body of the National Eye Institute (NEI), has 
released a five-year plan that will serve as a guide in 
encouraging and supporting research throughout 
the United States and abroad on blinding and dis- 
abling eye diseases. 

The research priorities identified in the three- 
volume report, “Vision Research—A National 
Plan: 1978-1982,” reflect the Council’s desire that 
NEI’s program be concentrated in areas of greatest 
research need and opportunity. The 12 members of 
the National Advisory Eye Council are appointed by 
the Secretary of Health, Education, and Welfare to 
advise the NEI on the development of its policies 
and programs. 

Copies of the report, or any part, are available 
from the Office of Program Planning and Scientific 
Reporting, National Eye Institute, Building 31, 
Room 6A25, National Institutes of Health, Bethsda, 
MD 20014. 


PERSONALS 
Guy H. CHAN 


Guy H. Chan has been appointed chairman of the 
Department of Ophthalmology, Temple University 
Medical Center, Philadelphia. 


FREDERICK T. FRAUNFELDER 


Frederick T. Fraunfelder has been named chair- 
man of the Department of Ophthalmology of the 
University of Oregon Health Sciences Center in 
Portland. Dr. Fraunfelder, is the national director of 
the Registry of Drug-Induced Ocular Side effects; he 
was formerly chairman of the Department of Oph- 
thalmology at the University of Arkansas Medical 
Center in Little Rock. 


ROBERT MACHEMER 


Robert Machemer has been appointed professor 
and chairman of the Department of Ophthalmology, 
Duke University, Durham, North Carolina. 


H. SAUL SUGAR 


The graduates eye residents of Kresge Eye Insti- 
tute awarded an educational travel stipend of $500 
for 1978-1979 in the name of H. Saul Sugar. The 
award was made to honor Dr. Sugar for his many 
years of devoted service to Detroit General Hospi- 
tal. 
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New Research Grants Awarded by the National Eye Institute 


Institution 


Carnegie-Mellon University 
Pittsburgh, Pennsylvania 


University of Pennsylvania 
Philadelphia, Pennsylvania 


Swedish Hospital Medical Center 


Seattle, Washington 


University of Minnesota 
Austin, Minnesota 


University of Miami 
Miami, Florida 


State University of Medicine 
Buffalo, New York 


Dalhousie University 
Halifax, Canada 


Estelle Doheny Eye Foundation 
Los Angeles, California 


University of Wisconsin 
Madison, Wisconsin 


Johns Hopkins University 
Baltimore, Maryland 
Johns Hopkins University 


Baltimore, Maryland 


Johns Hopkins University 
Baltimore, Maryland 


Johns Hopkins University 
Baltimore, Maryland 


University of California 
San Francisco, California 


University of Florida 
Gainesville, Florida 


University of California 
La Jolla, California 


University of Florida 
Gainesville, Florida 


Indiana University 
Bloomington, Indiana 


Juntendo University 
Tokyo, Japan 


Principal Investigator 


Terry A. Bahill 
Britton Chance 

John W. Chandler 
Jacques R. Chipault 
John G. Clarkson 
John R. Cotter 

Max S. Cynader 
Kenneth R. Diddie 
Sheldon M. Ebenholtz 


Daniel Finkelstein 


Daniel Finkelstein 
Robert W. Flower 


Rudolph M. Franklin 


Mitchell H. Friedlaender 


Kirk N. Gelatt 


Michael H. Goldbaum 


Eugene P. Goldberg 


Henry W. Hofstetter 


Izumi, Kabasawa 


April 1, 1978 to June 30, 1978 
RESEARCH PROJECT GRANTS 


Title of Project 


Clinical recording of saccades 
Redox states of normal and 
pathological corneal conditions 


Herpetic keratitis: Early virus- 
neuron interactions 


Lipids of lenticular membranes 
Branch vein occlusion collabo- 
rative study 


Efferent projections from 
accessory optic nuclei 


Etiology of strabismus in 
animals 


Branch vein occlusion 
collaborative study 


Determinants of perceptual 
orientation 


Branch vein occlusion 
collaborative study 
coordinating center 


Branch vein occlusion 
collaborative study 


Prostaglandins in premature 
infant vascular physiology 


Secretory immune system- 
relationship to ocular disease 


Immunopathology of hypersen- 
sitivity reactions in the eye 


Congenital cataracts in the 
miniature schnauzer 


Angiogenesis, healing and aging 
in retina and choroid 


Intraocular lens coatings to 
prevent cornea damage 


Indiana University myopia study 


Aging lens proteins and 
cataract 


OCTOBER, 1978 


+ 
Costs 
Awarded 


$ 10,759 


61,277 


38,228 


46,177 


80,190 


11,027 


27,252 


36,764 


26,384 


90,614 


53,448 


95,446 


4,613 
58,913 
48,964 
56,218 
54,380 
28,872. | 


18,000 


p 
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Institution 


University of Michigan 
Ann Arbor, Michigan 


University of Chicago 
Chicago, Illinois 


Eye Research Institute of Retina 
Boston, Massachusetts 


Medical College of Pennsylvania 
Philadelphia, Pennsylvania 


Duke University 
Durham, North Carolina 


University of Illinois 
Chicago, Illinois 


University of Connecticut 
Farmington, Connecticut 


University of Uppsala 
Uppsala, Sweden 


University of Minnesota 
Minneapolis, Minnesota 


Virginia Commonwealth 
University Richmond, Virginia 


IIT Research Institute 
Chicago, Illinois 


University of Southern California 
Los Angeles, California 


University of California 
San Francisco, California 


Medical College of Wisconsin 
Milwaukee, Wisconsin 


Wills Eye Hospital 
Philadelphia, Pennsylvania 


University of Puerto Rico 
San Juan, Puerto Rico 


Eye Research Institute of Retina 
Boston, Massachusetts 


University of Illinois Medical 
Center 
Chicago, Illinois 


NEWS ITEMS 


Principal Investigator 


Paul R. Lichter 
Frederick A. Mausolf 
Wallace J. McMeel 
Elizabeth H. Murphy 
Thomas T. Norton 
David H. Orth 

John W. Patterson 
Per A. Peterson 
Robert C. Ramsay 
John J. Ruffolo 

Jon M. Ryan 
Stephen J. Ryan 
Julius Schachter 
Richard O. Schultz 
Theodore W. Sery 
Susan C. Specht 
Clement L. Trempe 


Charles M. Vygantas 


Title of Project 


Carbonic anhydrase inhibitors 
in treating glaucoma 


Experimental hyperviscosity 
retinopathy 


Study of retinal circulation 
in diabetes 


Development and function of 
the visual system 


Neural mechanisms of extra- 
striate and striate vision 


Branch vein occlusion 
collaborative study 


Lens fiber formation 


Retinol metabolism with special 
regard to the eye 


HLA and genetic studies in 
diabetic retinopathy 


Primate ocular photopathology 
of the lens and retina 


A study of lens cell division 
and differentiation 


Bruch's membrane/retinal 
pigment epithelial studies 


Inclusion conjunctivitis of the 
newborn 


Diabetes mellitus and the 
anterior segment of the eye 


In vitro and in vivo studies 
of retinoblastoma 


Axonal transport during visual 
development 


Branch vein occlusion 
collaborative study 


Diabetic retinopathy in 
nonhuman primates 


NATIONAL RESEARCH SERVICE AWARD FELLOWSHIP 


University of Michigan 
Ann Arbor, Michigan 


Robert M. Loyd 


Cell cycle controls in the 
regenerating lens in vitro 


095 


Costs 
Awarded 


$105,277 


47,007 


84,521 


148,720 


59,859 


52,497 


04,340 


53,197 


97,761 


91,084 


61,752 


107,943 


90,448 


63,888 


64,997 


95,215 


48,128 


71,779 


13,000 


- me ime oe 


596 AMERICAN JOURNAL OF OPHTHALMOLOGY OCTOBER, 1978 


RESEARCH CAREER DEVELOPMENT AWARDS AND 
ACADEMIC INVESTIGATOR AWARDS 


Costs 

Institution Principal Investigator Title of Project Awarded 
Baylor College of Medicine Scott F. Basinger Photoreceptor pigment $37,262 
Houston, Texas epithelium interaction 
University of Washington Chris R. Kaneko Premotoneuronal control of fast 29,766 
Seattle, Washington eye movements 
University of California Juan I. Korenbrot Rhodopsin and transduction in 36,196 
San Francisco, California rod photoreceptors 
State University William G. Owen Signal transfer between retinal 33,293 
Stony Brook, New .York cells 
Eye Research Institute of Retina Charles E. Riva Blood flow and transcapillary 35,347 
Boston, Massachusetts exchange in eye fundus 
New York Medical College Sansar C. Sharma The formation of visual 36,003 
New York, New York neuronal connections 


Policy Statement on Copyright Transfer 
Ophthalmic Publishing Company 

In order to continue to provide the widest possible dissemination of scientific 
information in ophthalmology, the Ophthalmic Publishing Company, publishers of 
The AMERICAN JOURNAL OF OPHTHALMOLOGY, must obtain written transfer of copy- 
right from every author. At the time of acceptance, a request for, written transfer of 
copyright will be sent to the corresponding author of each article. The signed transfer 
must be returned to: 


Copyright Recorder 

Ophthalmic Publishing Company 
233 E. Ontario St., Suite 140] 
Chicago, IL 60611 


No article may be published in THE AMERICAN JOURNAL OF OPHTHALMOLOGY 
until the company has received this signed transfer agreement. 

In return for the transfer of rights, the Ophthalmic Publishing Company assumes 
responsibility for future reprinting of the article. As in the past, permission to reprint 
portions (text, tables, figures, and long quotations), or entire articles will be granted 
only with the approval of the authors. This approval must be obtained by whomever 
wishes to use the material. 

FRANK W. NEWELL, M.D. 
Editor-in-Chief 
AMERICAN JOURNAL OF OPHTHALMOLOGY 
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LEES iu 


The world of ophthalmic surgery in one remarkable volume: 


The Allas of 
and Related Anatomy 


Here unquestionably is one of :he most comprehen- Considering these factors, the $88.00 price for this 
. sive books on eye surgery in existence: A monu- 9" x 13” case-bound leatherette-cover book is ex- 
mental resource and reference work with detailed tremely modest. 


descriptions of surgical procedures, invaluable not The Atlas of Eye Surgery and Related Anatomy is 
only to the resident but to the eccomplished micro- truly a work of art and will probably become a stan- 


Sue ae well. The book is edited by Frederick H. dard piece in every ophthalmologists reference and 
Davidori and illustrated by Donald A Keller. The 10 resource library To order YOUR copy now .. return 
authors, among whom are William H. Havener and the coupon below. 


Richard H. Keates, are academicians as well as clini- 
cians and are highly recognized in their respective 
subspecialties. Step by step, the edition describes 
cataract, glaucoma, corneal, retinal. vitreous, | Ophthalmology Illustrated 
strabismus, lacrimal and lid surgery. Each major sec- A Division of Keller Publishing Co. 

tion is preceded by a concise *eview of the relevant PO Box 2566. Columbus, Ohio 43216 
surgical anatomy —an essential element frequently 








—— M MM — — Fe —  ——— € — — 





the exceptional production qualities of the Atlas, a 


very limited number of volumes have been printed O Resident L1 Full Time Faculty L1 Practicing 


14s 


| 
| 
: ; Please send me... copies of The Atlas of 
Pints Con SY S ROUMES: | eye Surgery and Reed APA ony ai $88.00 cac: 
The Atlas of Eye Surgery and Related Anatomy is | postpaid 
what an atlas should be above all else: Graphic. Its | {J My check or money order in the amount of 
pages (approximately 300) are replete with perhaps $ | is enclosed. (In Ohio Add 496 For Sales T 
some of the most extraordinary illustrations ever to | = Bili me 
appear in a surgical atlas — over 400 in all. These | 
itherto unpublished anatomic drawings which are 
the result of exhaustive histological research, actually | Name 
advance the state of the art of ophthalmic illustration. | 
Unlike line drawings. they combine line techniques | Address 
with airbrushed tonal values. The result is a startling 
new realism which provides fresh insights and per- | City 
spectives. | 
In view of the specialized nature of the contents and | State Zip Code 
| 





Plastic Lenses 
Start out Right... 


They're Made In 
Glass Molds 


BUT ONLY 
| GLASS LENSES 


THEIR SHAPE 


Why do the makers of plastic lenses use glass molds? Because glass, 
once it's ground to the correct optical curves, stays correct. Glass is the 
dependable, accurate lens material. 

















What will happen if your patient's glass spectacles sit on the dashboard all 
day in the hot July sun? Nota thing. 


Can you say the same for plastic? 


Glass lenses won't abrade or get cloudy. They're scratch-resistant, They 
won't soften or dissolve if they're accidently splashed with chemicals. 


What's more, for eye safety, glass lenses actually exceed the Federal 
Government's testing standards. And, most important, your patient has all 
the optical advantages of real, rugged glass. 


Real glasses are made from real glass. 


SCHOTT OPTICAL GLASS INC. 
DURYEA, PENNSYLVANIA 18642 
(717) 457-7485 TWX 510-671-4535 


ZU 





A Superior Slit Lamp with the 
Capacity for Superior Photography 






















Topcon's compact SL-5D in- 
corporates the most desirable 
slit lamp features to become 
the first true clinical instrument 
with photographic capability. 
Vertical Illumination Arm 
The vertical design of our illu- 
mination arm provides more in- 
tense light and brighter images. 
Taking precise measurements 
is easy with continuously grad- 
uated slit height adjustment. 
For horizontal sections, 
the SL-5D rotates and 
tilts up to 20? 


Superior Optical 
System 
Topcon's exclusive flip-in/ 
flip-out beam splitter lets 
you direct all the light 
into the eyepieces for 
optimum viewing, or 
divide the light between 
the eyepieces 
and the 






ax 


S 
So 


The Topcon SL-5D 
Photographic Slit Lamp 


camera for sharp, crisp pho- 
tography. The parallel optic de- 
sign of the binoculars provides 
unsurpassed depth of field, 
while the three-position mag- 
nification changer offers added 
versatility. 


Precision Photographic 
Attachment 

Focusing and shooting is a fast, 
one-handed operation. Fea- 
tures of the optional photo- 
graphic attachment in- 
clude: automatic film 
advance, built-in strobe 
for the illumination arm, 
convenient joystick shut- 
ter release button, and an 


qi i. adjustable background 


illuminator. 


Your local Topcon 
dealer has more to tell 
you, including how the 
SL-5D can be used 
with its standard Hruby 
lens, or its various op- 
tions: Goldman tono- 
meter, adapter for 
stereo photography, or 
observation tube. 





TOPCON 


A New World of Precision Optics 
Topcon Instrument Corp. of America, 9 Keystone Place, Paramus, N.J. O7652 


96 AMERICAN JOURNAL OF OPHTHALMOLOGY 


W. J. Holmes, President 
ASIA PACIFIC ACADEMY OF OPHTHALMOLOGY 


presents 
pre/post tours to INDIA and if permission is. 
granted, to THE PEOPLES REPUBLIC OF CHINA 
in conjunction with 
Vii Congress, Karachi, Pakistan 
March 4-9, 1979 
For further information contact: 

Jenny Fujimori 
PERCIVAL TOURS, INC. 
5820 Wilshire Blvd. 
Los Angeles, Ca. 90036 
(213) 936-2171 or 936-7294 
(800) 421-0787 or 421-0789 


PERCIVAL TOURS WILL HANDLE ALL YOUR TRAVEL NEEDS 
INCLUDING AIR TRANSPORTATION FROM YOUR HOMETOWN 


9TH ANNUAL COURSE oF- THE 
EDWARD S. HARKNESS EYE INSTITUTE 
COLLEGE OF PHYSICIANS AND 
SURGEONS, COLUMBIA UNIVERSITY 
7. . NOVEMBER 16 & 17, 1978 


ADVANCES IN OCULAR THERAPEUTICS 


14 hours of credit in Category 1 of the Physician' S Recognition Award of the 


American Medical Association 


The megiilig will focus on recent advances in chemotherapy of ocular diseases. The ee will include 
many experts in the non-surgical treatment of eye disease. The following areas will be covered: the 
treatment of ocular infection, ocular inflammation and allergy, use of medications in strabismus, a critical 
assessment of new drugs in the treatment of glaucoma, medical treatment of retinal vascular disease and 
. ocular tumors, the medical treatment of neuro-ophthalmic diseases, the medical management of corneal 
disease, and relevant current information on local and general anesthesia. 
Registration fee, $200; ESHEI Alumni $100; resident $100 (with letter from Director of Department). 
For further information and application forms, please write to: 
DR. ELIZABETH.C. GERST, Director 
Center for Continuing Education 
College of Physicians and Surgeons, Columbia University 
630 West 168 Street * New York, New York 10032 
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THE EYE FOUNDATION 
OF AMERICA 


PRESENTS A 


GLAUCOMA 
SYMPOSIUM 


FEBRUARY 9 AND 10, 1979 


The Royal Orleans Hotel 

621 St. Louis Street 

New Orleans, Louisiana 70140 
Telephone: 504-529-5333 


SYMPOSIUM CHAIRMAN: 
GEORGE M. HAIK, M.D. 


GUEST SPEAKERS 


Andrew de Roetth, Jr., M.D. 
Institute of Ophthalmology 
Columbia Presbyterian Hospital 


George L. Spaeth, M.D. 
Temple University 


H. Dunbar Hoskins, Jr., M.D. 
University of California 
San Francisco, California 


B. Thornas Hutchinson, M.D. 
Harvard University 


David G. Campbell, M.D. 
Emory University 


David K. Dueker, M.D. 
Howe Laboratory 
Massachusetts Eye and Ear Infirmary 


TUITION: 
Practicing Physicians $150.00 
Residents No Tuition 


The Eye Foundation of America certifies that 
this continuing medical education activity meets 
the criteria for 14 hours of credit in Category 2 
for the Physician's Recognition Award of the 
American Medical Association. 


FOR REGISTRATION AND FURTHER 

INFORMATION PLEASE CONTACT: 
Kenneth G. Haik, M.D. 
Symposium Coordinator 
The Eye Foundation of America 
823 Maison Blanche Building 
New Orleans, Louisiana 70112 
Telephone: 504-581-3714 


Designed by: 

Robert Machemer, M.D. 
Professor and Chairman 
Duke University Eye Genter 


MACHEMER \ 
' AUTOCLAVADLE | 
INFUSION 
CONTACT LENS 


The lens was designed to be used with the % 
Clinitex VISC-X but is also useful for other 
vitreo-retinal procedures, endophotocoagulation, 
and for office examinations. 


Attaches directly to infusion supply; 
syringe: or Clinitex infüsion manifold, 
E) which provides controlled infusion 
PH flow, drip or steady stream. 


Lens diameter 9.8mm; weight 3 gr., 7% gr. w/hóse: 
infusion line length 30” or to specification. 


Also available: Free Floating Contact Lens which 
adheres to cornea. 


Autoclavable Scratch Resistant Quartz Lens 


EJ Aet 


CLINITEX division of Varian 
183 Newbury St. 

Danvers, MA 01923 

Name 


Address 


G PLEASE SEND MORE INFORMATION, 
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When children are 
unresponsive to the Four Dot Test: 


BERENS 
3 CHARACTER 
TEST 


This instrument is similar to the Four Dot Test, 
except that three characters (green elephant, red 
girl, white ball) replace the four dots. Characters 
are easily identified by very young patients. Red 
and green spectacles are furnished. At optical 

and surgical suppliers. 


R. 0. GULDEN 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 








DIAGNOSTIC OPHTHALMIC 
ULTRASOUND AND MICROMETRIC - » - » 
DETERMINATION OF IOL POWER For the Discriminating 
WITH COMPUTER ANALYSIS » s 
SPONSORED BY Eye Physician 
THE POST GRADUATE INSTITUTE 
OF THE NEW YORK : 
EYE AND EAR INFIRMARY Depend on the Services of a 
NOVEMBER 17, 1978 Guild Optician 
*k k k k x 
RICHARD S. KOPLIN, M.D. 
CLYDE R. LOCKE, M.D. 
MARTIN GERSTEN 
NEW YORK EYE AND EAR INFIRMARY 


BARTON L. HODES, M.D. 
NORTHWESTERN UNIVERSITY 


K kk GE 
E delis MAE esas Se al diagnosis and 
Implant power determination using various 
oat and experimental ultrasenie instru- IN LYNCHBURG, VA. 
ments and microprocessors. 
AMA-CME credits, Category 1: 8 A. G. JEFFERSON 
Registration fee: $75.00 INC. 
For registration and further information, please , i ; 
write: Downtown Office Tate Springs Office 
Jane Stark, Registrar Allied Arts Buildings 2010 Tate Springs Road 
Post-Graduate Institute 


New York Eye and Ear Infirmary 
310 East Founeenih Street REGISTERED OPTICIANS 


New York, New York 10003 
WE DO NOT PRESCRIBE GLASSES—WE MAKE THEM 
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UNIVERSITY OF NEW MEXICO 
SCHOOL OF MEDICINE 


Get 

Five 

Vital 

Records 
with 
One Form... 
instantly 


v 5th ANNUAL 
ROCKY MOUNTAIN 
NEURO-OPHTHALMOLOGY 
COURSE 


SNOW KING INN 
JACKSON HOLE/TETON VILLAGE 
WYOMING 
FEBRUARY 21, 22, 23, 1979 


J. M. BICKNELL, M.D., Albuquerque. New Mexico 

T. J. CARLOW, M.D., Albuquerque, New Mexico 

R. B. 
5. 


DAROFF, M.D., Miami, Florida 


GLASER, M.D. Miami. Florida The Da-Laur form does it for you. 


It's a bill, exam report, bookkeep- 
ing record, insurance report and 
patient receipt all in one. Cuts 
clerical costs, speeds collections 
and simplifies office procedures. 
Da-Laur forms are available to 
meet the requirements of your 
practice... and they're person- 
alized. 


|. 
N. J. SCHATZ, M.D., Philadelphia, Pennsylvania 
H. VAN DYK, M.D., Salt Lake City, Utah 

W., B. WILSON, M.D., Denver, Colorado 

B. R. YOUNGE, M.D., Rochester, Minnesota 


This course will include lectures and seminar sessions cover- 
ing basic disorders of ocular motility and the visual system. 
Ample time between sessions has been provided for leisure 
activity at the Jackson Hole/Teton Village and Snow King Ski 
areas and Grand Teton and Yellowstone National Parks. 


Tuition: $245.00 Resident Tuition: $125.00 upon application 
by their department head. 


Write or call for details and samples. 


DA-LAUR ASSOCIATES 
P.O. Box 851, Dept. A 
Brookline, MA 02147 : (617) 267-1311 


Registration is limited. Make check payable to: 


UNIVERSITY OF NEW MEXICO 

OFFICE OF CONTINUING MEDICAL EDUCATION 
BUILDING M-2 

ALBUQUERQUE, NEW MEXICO 87131 
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Conjunctivodacryocystorhinostomy * 
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Storage Tray 

This sturdy plastic tray provides a 
convenient method jor storage of 
tubes. Outstanding as backup 
storage for refilling the steriliza- 
tion tray. 


3 . Measuring 
Cos! Secale 
 .& This anodized 
< 4 aluminum scale 
lu now gives you a 
fast way of 
measuring tubes 
B. for go-no go 
mM; GİMENSIONS. 


b 


Sterilization Tray 

Constructed of specially anodized 
aluminum, this impact-resistant 

tray protects your tubes as well 

as providing a convenient way of 
Sterilization and handling...with 

enough pockets to hold all tubes 
from the three Jones Tube Sets. 


Tear Duct Tubes 

Complete L.T. Jones M.D. 2.2mm 
Diameter Sets are readily avail- 
able in standard, assorted or 
special sets. Special sizes may be 
obtained upon request. 


* L.T. Jones M.D., Dacryocystorhinostomy, American Journal of Ophthalmology, 
Volume 59, No. 5, May, 1965. 
J.C. Mustarde', L.T. Jones M.D. and A. Callahan M.D., Ophthalmic Plastic Surgery--- 
Up-To-Date, Aesculapius Publishing Company, 1970. 
L.T. Jones M.D, and J.L. Wobig M.D., Surgery of the Eyelids and Lacrimal System, 
Aesculapius Publishing Company, 1976. 


Additional Informatlon Available From: 


Weiss chine Glas Bling Co 


2029 S W. BRIGGS COURT S BEAVERTON OREGON 01093 (999) 6419-9897 








FOURTH INTERNATIONAL CONGRESS 


ON 


PHACOEMULSIFICATION & 
CATARACT METHODOLOGY 

JUNE 27, 28, 29, 1979 

Rio De Janeiro, Brazil : 


Program Directors: Robert M. Sinskey, M.D.—U.S.A. 
Pedro Moacyr Aguiar, M.D.—Brazil 


FOLLOWING THE SUCCESSFUL FORMAT OF THE THIRD INTERNATIONAL 
CONGRESS IN LONDON, ENGLAND 1977, LIVE SURGERY WILL BE PER- 
FORMED ON CLOSED CIRCUIT T.V. DEMONSTRATING THE LATEST TECH- 
NIQUES OF CATARACT SURGERY, COMBINED WITH ANTERIOR 
CHAMBER, IRIS FIXATION AND POSTERIOR CHAMBER IMPLANTS, 
CORNEAL TRANSPLANTS AND REFRACTIVE KERATOPLASTY. 


GUEST FACULTY: 

U.S.A—Robert Drews, M.D., Miles Galin, M.D., Charles Kelman, M.D., 
Richard Kratz, M.D., James Little, M.D., Donald Praeger, M.D., Steven 
Shearing, M.D., John Sheets, M.D., Robert M. Sinskey, M.D., Richard 
Troutman, M.D.; ENGLAND—Eric Arnott, M.D., Peter Choyce, M.D.; 
HOLLAND—Cornelius Binkhorst, M.D., Jan Worst, M.D.; U.S.S.R.—Svyatoslav 
Fyodorov, M.D., Michail Krasnov, M.D.; SOUTH AMERICA—Jose Barraquer, 
M.D. 


Tuition: 300 American Dollars 
Congress Site: Intercontinental Hotel, Rio de Janeiro 


Official Travel Agency: American Worldwide Travel 
9465 Wilshire Boulevard 
Beverly Hills, California 90212 
213-278-9545 


Sponsor: Foundation for Ophthalmic Education 
2222 Santa Monica Boulevard #307 
Santa Monica, California 90404 
213-829-4711 


AMA Category 1 Credit 24 hours 


I a a ur eS mm umm um aum) Ge wn) mb Sie m e m m m 


REGISTRATION FORM 
FOURTH INTERNATIONAL CONGRESS 


NAME WW .  . ... .—— TUITION: $300.00 


ADDRESS A 20% charge will be made in 
event of cancellation up to 6 
weeks prior to Congress. 


No refunds 6 weeks prior to the 
PHONE Congress. 


Send Registration Form and 
Check to: 


FOUNDATION FOR OPHTHALMIC EDUCATION 
2222 Santa Monica Boulevard #307 
Santa Monica, CA 90404 U.S.A. 
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* 


ULTRASONIC FRAGMENTATION (USF) 
FOR INTROACULAR SURGERY 


LECTURES AND SURGICAL WORKSHOP 
November 30—December 2, 1978 


—* 


Louis J. Girard, M.D., Course Director 
Rowland S. Hawkins, M.D. Glen L. Oliver, M.D. 
Edward E. Shubert, M.D. 


CATARACT EXTRACTION: congenital, traumatic, senile, subluxated, dislocated, 
secondary.  . | 


COMPLICATIONS OF INTRAOCULAR SURGERY: vitreous loss, bullous keratopathy, 


hyphema, pupillary block glaucoma, updrawn pupil, iridocapsular membranes, cystoid 
macular edema and retinal detachment. 


VITRECTOMY: uveitis, hemorrhage, proliferans. 

TRAUMA: contusion, laceration with prolapse of iris and lens, prolapse of iris, lens 
and vitreous, laceration of sclera. 

SPECIAL CONDITIONS: cysticercus, PHPV, RLF. 


FEE: $600.00 
4126 Southwest Freeway * Suite 500 
Houston, Texas 77027 * (713) 965-0700 





BASIC SCIENCE COURSE 
IN OPHTHALMOLOGY 


THE UNIVERSITY OF TEXAS 
HEALTH SCIENCE CENTER AT HOUSTON 
THE MEDICAL SCHOOL 


January 8 through March 2, 1979 
Eighth Annual Session 


This course corisists of lectures, laboratory 
dissection, and demonstrations by an ex- 
perienced faculty of ophthalmologists and 
basic scientists. It is directed toward the 
requirements of residents and prospective 
residents in ophthalmology. 


The curriculum includes: 


Sheridan Park Hospital - Buffalo, New York announces a 


TUTORIAL INTRAOCULAR 
LENS IMPLANT COURSE 
Tuesdays and Wednesdays 
under the direction of 
John H. Park, M.D., Chief of Ophthalmology 
'supporting staff members 
William Howard, C.O.R.T., Henry Knapp, R.N. 


























Enrollment limited to two candidates per course. 
Emphasis on extracapsular cataract extraction combined with 
intraocular lens implantation. 


Tuesday: 1:00 p.m. —6 p.m. (Dr. Park's office) 
1. Case selection from Dr. Park's patients 

2. IOL power calculation 

3. Techniques of anterior segment photography 
4. Video preview of surgical techniques 


Anatomy Motility 
5. Post-op patients Physiology Neuro-Ophthal- 
7:00 p.m. —11:00 p.m. dinner and didactic course mology 
Wednesday: 7:30 a.m. —1:30 p.m. Live Surgery Biochemistry Glaucoma 
1. Pre-op and post-op routines Pathology Immunology 
2. Surgical instruments Medical Ophthalmology Visual Fields 
Retinopathy Optics 
2:00 p.m. —6 p.m. Supervised practice session External Disease Refraction 
with video evaluation of learning process Pharmacology Embryology and 
Please call (716) 839-9711 or write to: Genetics 


Tutorial Intraocular Lens Implant Course 
JOHN H. PARK, M.D. 
3993 Harlem Rd. » Snyder, New York 14226 


Tuition is $800.00. For further information 
and application forms, please write: Richard 
S. Ruiz, M.D. Chairman, Department of 
Ophthalmology, Hermann Eye Center, Hér- 
mann Hospital, 1203 Ross Sterling, Hous- 
ton, TX 77030, Phone: (713) 797-1777. 
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10th ANNUAL ESTELLE DOHENY EYE FOUNDATION CONFERENCE 


DIAGNOSTIC TECHNIQUES 
IN OPHTHALMOLOGY 


Practical Aspects of Interpretation and Therapy dr ue. 


€D ESTELLE DOHENY EYE FOUNDATION 





December 14, 15, 16: 1978 
University of Southern California Health Sciences Campus, Los Angeles, California 


Ultrasonography —Electrophysiology —Orbital Diagnosis —Office Diagnostic Techniques— 
Fluorescein Angiography —Oncology/Pathology/Clinicopathologic Correlations 


Thursday: Basics A & B Scan, Exam Techniques, Intraocular Diagnosis, Vitrectomy Evalua- : 
tions, Pre-operative Cataract Evaluation, Intraocular Foreign Bodies, Retinal Physiology, ERG, 
EOG, VER, Clinical Applications of Electrophysiology, Color Vision Testing, Specular Micros- 
copy, Tear Deficiency, Visual Acuity, Bright Flash 


Friday: Radiological Techniques in Orbital Diagnosis, Computerized Tonography, Ultrasound & 
Doppler in Orbital Diagnosis, Laboratory Diagnosis of Thyroid Disease, Drugs in Ocular Diag- 
nosis, Background, Basics & Perspectives in Fluorescein Angiography, Retinal Vascular Dis- 
ease, Diabetes, Intraocular Tumors, Iris Angiography, Macular Diseases, 


Saturday: Melanotic Epibulbar Lesions & Syndromes, Cornea and Conjunctival Epithelial 
Tumors, Cytology in Ocular Diagnosis, Iris Tumors, Lid Lesions, Intraocular Melanomas, 


Oncology and Ocular Melanomas, Lymphoid Tumors, Electron Microscopy, Participating 
Workshops in Ultrasound, Pathology, Microbiology, Electrophysiology and Photography. 


The Estelle Doheny The A. Ray and Wendell C. Irvine 
Memorial Lecture Memorial Lecture 

Lorenz E. Zimmerman, M.D. William F. Hoyt, M.D. 

GUEST FACULTY ESTELLE DOHENY EYE FOUNDATION —USC FACULTY 
sandra Frazier Byrne James R. Brinkley, M.D. Thomas E. Ogden, M.D., Ph.D. 
Robert Foos, M.D. Kenneth R. Diddie, M.D. Ralph S. Riffenburgh, M.D. 
Kenneth J. Hoffer, M.D. Jerry F. Donin, M.D. Stephen J. Ryan, M.D. 
William F. Hoyt, M.D. A. Ray Irvine, Jr. M.D. Charles J. Schatz, M.D. 
Fred Jakobiec, M.D. Robert J. Lukes, M.D. H. John Shammas, M.D. 
Barry M. Kerman, M.D. Bill Milam Ronald E. Smith, M.D. 
Michael J. Mastrangelo, M.D. Don Minckler, M.D. Alan A. Snyder, M.D. 
Thomas H. Newton, M.D. A. Linn Murphree, M.D. Mel Trousdale, Ph.D. 

Karl Ossoinig, M.D. Anthony B. Nesburn, M.D. T. R. Wood, M.D. 

Joel Pokorny, Ph.D. John Nicoloff, M.D. 

Jerry A. Shields, M.D. Richard Ober, M.D. 


Lorenz E. Zimmerman, M.D. 


Tuition: $250 (includes course abstract, luncheons, social 
hours, coffee breaks and dinner dance). 


Certified for 21 hours credit, Category |, AMA, CMA Continuing Medical Education 
CONFERENCE DIRECTOR: Don Minckler, M.D. 


For Application: 
Conference Office, Estelle Doheny Eye Foundation, 1355 San Pablo, Los Angeles CA 90033 
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 AESCULAPIUS PUBLISHING COMPANY 





OCULAR AND AD- 
NEXAL TUMORS: 
Frederick A. Jakobiec, 
M.D. The author-editor, 
with the help of the most 
illustrious ocular tumor 
authorities and their 
co-workers have de- 
Adnexal | veloped an indispensa- 

3 Tumors | ble volume for ophthal- 
> fazam | mology. This multiau- 
thored approach was 

necessary because of the explosion of knowl- 
edge and techniques in the eye cancer field. 
Among its outstancing features is the first Alger- 
non B. Reese Lecture by Lorenz E. Zimmerman, 
M.D., on “The Histogenesis of Conjunctival 
Melanoma”. Section 1 on intraocular melanomas 
explores the state of the art in diagnosis, natural 
history, immunolocy, pathologic concepts, and 
newly developed conservative managements 
(cobalt plaques, photocoagulation, proton irradi- 
ation, and eye wall resection). New information is 
presented on the possibility that enucleation can 
promote tumor metastasis. Section 2 deals with 
nonmelanomatous intraocular tumors, including 
the latest facts on retinoblastoma, medul- 
loepithelioma, iris nevus syndrome, hamar- 
tomas, and choristomas. Section 3 summarizes 
the current status of various diagnostic mod- 
alities: °P test, cytology, ultrasonography, elec- 
tron microscopy, computed tomography, im- 
munology, and enzymology. Section 4 on tumors 
of the conjunctiva and lids contains new data on 
sebaceous carinoma and-conjunctival car- 
cinoma, lymphoma and melanoma. Several 
chapters by highly respected authors are offered 
on radiotherapy and various surgical treatments 
(including cryotherapy and Mohs’ chemo- 
surgery) of lid tumors. Section 5 covers orbital 
tumors and inflammations and presents the re- 
sults of many newly completed clinicopatho- 
logic series on pediatric orbital tumors, optic 
nerve gliomas, vascular tumors, pseudotumors, 
lymphomas and lacrimal gland tumors. Even 
the statistics are impressive—over 900 pages, 
58 chapters with 32 color illustrations and 826 
black and white pictures (many with sequences), 
and 193 tables. Because of the breadth and 
depth of information provided on clinically 
important entities, this book is the most 
authoritative and update reference on the current 
diagnosis and treatment of tumors of the eye, 
eyelids, conjunctiva, and orbit. $100.00 


OPHTHALMOLOGY: The Art, The Law, and 
A Bit of Science: Jerome W. Bettman, Sr., 
M.D. Ophthalmologists are counseled on 
how to avoid malpractice litigation, how to 
testify as an expert witness and how to man- 
age a hostile patient. $20.00 


ANATOMY OF THE ORBIT (Dissection Man- 
ual) (2nd Ed.): Crowell Beard, M.D. and Marvin 
H. Quickert, M.D. The text has now been com- 
pletely interspersed with the color plates so that 
the entire description of each is on the same or 


opposite page. $20.00 


903 South 21st Street > Birmingham, Alabama 35205 


MANAGEMENT OF COMPLICATIONS IN 
OPHTHALMIC PLASTIC SURGERY: David 
B. Soll, M.D. AMA Archives: “Twenty-two ex- 
perts in the field help ophthalmic and plastic 
surgeons anticipate, recognize and manage 
operative and postoperative complications in 
ophthalmic plastic surgery". $55.00 


SURGERY OF THE LIDS AND LACRIMAL 
SYSTEM: /ester T. Jones, M.D. and John L. 
Wobig, M.D. AMA Archives: "There is no refer- 
ence where lacrimal anatomy, physiology, and 
surgery are as well presented as in this 
text." $45.00 


PHACOEMULSIFICATION AND ASPIRA- 
TION: KELMAN TECHNIQUE OF CATARACT 
REMOVAL: Charles D. Kelman, M.D. Written by 
the genius who first developed phacoemulsifica- 
tion, this book will never go out of date because it 
is both the primer and advanced book on this 
subject. A classic book to buy and keep. $42.50 


ATLAS OF ORBITAL RADIOGRAPHY: 
Judah Zizmor, M.D. and Guido Lombardi, 
M.D. This is the standard reference for 
ophthalmologists, otolaryngologists, and 
radiologists for understanding both routine 
and complex bony orbital problems. $25.00 


RECONSTRUCTIVE SURGERY OF THE 

EYELIDS AND OCULAR ADNEXA: Alston 

Callahan, M.D. Published in 1966, but includes a 

1977 update. $35.00 
Order Form: 


— Ocular and Adnexal Tumors: Frederick 
A. Jakobiec, M.D. $100.00 
— — Ophthalmology: The Art, The Law, 
and a Bit of Science: Jerome Bettman, 
| 55 MP E $20.00 
— Anatomy of the Orbit (2nd Ed.): Crowell 
Beard, M.D. and Marvin H. Quickert, 
WED estes Suo AM End $20.00 
— ——.. Management of Complications in 
Ophthalmic Plastic Surgery: David B. 
Soll: MD. svithevae Eg EY $55.00 
— — Surgery of the Lids and Lacrimal 
System: Lester T. Jones, M.D. and John 





L. Wobig, M.D. ...........0000- $45.00 
Phacoemulsification and Aspiration: 
Charles D. Kelman, M.D. ....... $42.50 


——— — Atlas of Orbital Radiography: Judah 
Zizmor, M.D. and Guido Lombardi, 
VEM $25.00 
Reconstructive Surgery of the Eyelids 
and Ocular Adnexa: Alston Callahan, 
NDS. mut ed rane oen $35.00 
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Intraocular Lens 


Implantation. 


Course 


The oldest continuous “implantation 
course in the United States 


Binkhorst Principle Lenses l 


Choyce Märk VIII 
Anterior Chamber Lens 


Dec. 1-2, 1978 

Feb. 2-3, 1979 

April 6-7 June 1-2 : 

Aug. 3-4 Oct. 5-6 Dec. 7-8  , 


t 


Check ns 


Topics - 


Obsérvation Live Surgery ' 
Video Observation 
of All Techniques 2 
Pre- and Bost-Operative Care 
Complications 

IOL Power Calculations | 


Practice Sessión — - 
Animól and, Cadaver Eyes 


Retinal and Corneal Care with 


‘Intraocular Lenses 


Surgical Instrumentation 


Manual - 


" Faculty 


John J.. AN M.D. 
Donald E. Dickerson, M.D. 
John E. Gilmore, M.D. ` 
Kenneth J. Hoffer, M.D: 
Dennis D. Shepard, M.D. 
Richard Elander,.M.D. ` 
Robert Hare, M.D. 

Richard L. Holmes, M.D. 
John A. Householder, M:D.. 
C. Richard Hulquist, M.D. 
James F. Kleckner, M.D: 
Jeremy E.. Levenson, M.D. 
Howard H. Stone, M.D. 
Murry K. Weber, M.D. 


- Guest Lecturers 


John J. Alpar, M.D. 
Ralph D. Anderson, M.D. 
Aziz Y. Anis, M.D. 
Robert Azar, M.D. 


- John P. Beal, M.D. 


D. Peter Choyce, M.S. 
Henry M; Clayman, M.D. 
Robert C> Drews, M.D. 
Miles A. Galih, M.D. 
David A. Hiles, M.D.. 
Henry Hirschman, M.D. 
Norman S. Jaffe, M.D. : 


" Márvin L. Kwitko, M.D.. 


Malcolm A; McCannel, M.D: 
Bradley R. Straatsma, M.D. 


Fee: $600 Residents and military: $300 Lunch and amenities included 





1978 Cancellation $50.00 non-refundable service charge 
Approved for 16 units continuing medical education credit 
Dec. 1-2 
CMA and AMA, Category 1 
Name nmo triacetate alte tater a Bete, _-Phone_ 7. 
1379 Address _. ee ee 
Feb. 2-3 . 
April 6-7 95 | eer ene ONS ae LI 


Make check payable to Santa Monica Hospital Medical Center 
and mail to Jeanne Harris 
Charlie Ruggles Ophthalmology Department 


Santa Monica Hospital Medical Center 
1225 Fifteenth Street Santa Monica, California 90404 (213) 451-1511, Ext. 2148 
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anterior-posterior capability 


The Suction Infusion Tissue Extractor speaks for itself. 


£ 


[: 
ee 


All functions in one probe for one in- 
cision, one-handed operation. 





Surgeon directly controls all functions 
through use of foot pedal; fingertip by- 
pass vacuum port ring on handpiece 
enables surgeon to regulate rate of as- 
piration without an assistant. 





Fiber optic system attaches to operat- 
tip for direct illumination. 


Modular construction of handpiece 
facilitates cleaning, care and mainte- 
nance... even in the O.R. 


ing 


1 








Pal 


ET CAST: 1 BEI Ney old. dH . Angele s a stele ale 


456 Parkway, Lawrence Park Industrial Park, Broomall, Penna. 19008 « (21 


Rapid, fresh-fluid reflux through cutting 
port aids in lens hydration (during lens-" ^ 
ectomy), blunt dissection of membra- 
noustissue and washing retinal surface. 


Battery-powered console insures@l 
against electrical hazard. " 


Safety switch provided for instant cut-MI 
off of all operating functions. j 


Specialized electroplating and lapping iJ I 
techniques create the most effective" " 
cutting mechanism available for intra- 
ocular microsurgery. 


SITE Instrument manufactured in USA. $7950 complete in carrying case 


OSCILLATE 


" ocn 
e m err 
ie ace * 


5) 353-4350 
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THOMAS* CATARACT 
ASPIRATION —IRRIGATION 
SYSTEM 


Irrigates and aspirates cortex 

Aspirates congenital cataracts easily 
Advantageous with phaco emulsifier 
Useful in intraocular lens procedures 


A 


Significant advantages: 
Non-traumatic to corneal endothelium 
Self-contained—no machine failures 


Irrigation—sterile solution and tubing supplied 
by the hospital operating room 


Aspiration—suction provided per hospital dis- 
posable syringe 
Finger control port in the handle gives the sur- 
geon absolute control of the entire system 
Handle and needles are expertly crafted of 
stainless steel 
Multiple tips available for various techniques 
Proven design—in use for over ten years 


KARL ILG INSTRUMENTS 
117 North Charles Avenue 
Villa Park, Illinois 60181 
(312) 834-4219 


* Designed by Edward R. Thomas, M.D. 
Dayton, Ohio 
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aap A Lens For All 
For AllSeasons | Seasons 


up CIA o) A M, CRC 





Jerald L. Tennant, M.D. 


À concise, illustrated book which describes in 
detail Dr. Tennant's technique for implantation of 
the Choyce-type pseudophakos in both primary 
and secondary cataract cases. 

This instructional manual deals with lens 
fixation, Pila pri vs. extracapsular extraction, 
complications during surgery and how to avoid 
them, postoperative care, and other vital subjects. 


; E i STEP-BY-STEP ILLUSTRATED INSTRUCTIONS 
"DA AND "PEARLS" FOR THE CHOYCE-TYPE 
INTRAOCULAR IMPLANT SURGEON 





Please send copy(s) of “A Lens For All Seasons" $20.00 each 





Enclosed is my check or money order in the amount of $ 


TO: MADISON OPTICAL, INC. 
101 NORTH ZANG BLVD DALLAS, TEXAS 75208 


ADDRESS uuo BÓ nA eee See ae aT Cre oT dinde 


CITY. 
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AMERICAN INTRA-OCULAR IMPLANT SOCIETY 
presents 


t The Second B 
, Intraocular 
Lens Symposium 


All New Material 


WHEN: APRIL 8-11, 1979. . 
WHERE: CENTURY PLAZA HOTEL, LOS ANGELES, CALIFORNIA 


WHY: FOUR DAYS DEVOTED EXCLUSIVELY TO IOLS 


Methods: Exhibits, Lectures, Panels, Group Sessions, Video Presentations, Symposia 


Topics: All aspects of IOL Sciefce: Techniques Old and New. Iris-support Lenses, Anterior 
and Posterior Chamber Lenses, Endothelial Results, CME Studies, Vitrectomy, Results, 
Complications and Treatment, New Lenses and Instruments 


Speakers: Every major name on the subject.of IOL's, including Binkhorst, Worst, Choyce 


Ladies’ Program: Four glorious days of planried entertainment at the fabled glamour 
spots and cultural centers known the world over 


AMA Credit Category 1, 30 Hours 





DO NOT WRITE IN THIS SPACE—FOR STAFF USE ONLY 


AMT PD uw  ..— PKMD. .. CDNO 
REGISTRATION * U.S. INTRAOCULAR LENS SYMPOSIUM 
GOST 
Prior to Mar. 1: O Members, Fellows and Military of AIOIS $325 
O Non-Members $400 O Residents $175 O Nurses and Technicians $125 
After Mar. 1: (J Members, Fellows and Military of AIOIS $375 
f] Non-Members $450 LJ Residents $225 O Nurses and Technicians $150 


O Check here if you wish further information on the Ladies Program 


Cancellations: 90% refund prior to postmark date of March 1, 10% refund after postmark date of March 1. 
Residents must have letter from Chief of department. Make check or money order payable to: U.S. Intraocular 
Lens Symposium and send with this form to RO. Box 3140, Santa Monica, California 90403. For hotel reserva- 
tions, please contact Century Plaza Hotel directly at: Avenue of the Stars, Los Angeles, California 90067. 
Telephone (213) 277-2000. Toll free reservation number: 1 (BOO) 228-3000. When making reservations, 
please indicate that you are with the AIOIS. 


Name 
Address 


City Z DU cU NEUM - 4. |n 





Zip E eee Foreign Country 
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OCULOPLASTIC AND 
RECONSTRUCTIVE SURGERY 
SPONSORED BY 
THE POST GRADUATE INSTITUTE OF 
THE NEW YORK EYE AND EAR INFIRMARY 
NOVEMBER 6—9, 1978 
UNDER THE DIRECTION 
OF 


BYRON C. SMITH, M.D. 
AND 
JOHN T. SIMONTON, M.D. 


* E Gk Gk 


The course will include observation of surgical 
procedures in the operating room, lectures and 
anatomical dissection. 


AMA-CME Category 1 credits:32 
Registration fee: $400.00 (Luncheons included) 


For registration and further information, please 
write: 


Jane Stark, Registrar 
Post-Graduate Institute 

New York Eye and Ear Infirmary 
310 East Fourteenth Street 

New York, New York 10003 


DMV Contact Lens 


Remover 


The NO STRETCH Method of 
Contact Lens Removal 


So simple, so [far superior to the manual 
method of stretching the eyelids, that every one 
of your patients should use this procedure for 
removing contact lenses, Just the wetting of the 
cup and a gentle touch to the lens does it. 
Complete with carrying case. 


Available from your contact lens laboratory 


OVERSEAS OUTLET: 


Willi Ott Kontaklinsen 
Stauffacherstrasse 5, 8004 Zurich, Switzerland 


DMV Contact Lens Company 
Box 2829 Zanesville, Ohio 43701 
Phone: (614) 452-4787 


AMERICAN SOCIETY OF 
CONTEMPORARY OPHTHALMOLOGY 
14th Annual Meeting and Scientific Assembly | 
and 
International Glaucoma Congress Ill 
January 14-19, 1979 
Caesars Palace * Las Vegas, Nevada 
40 Hours CME Credit/Category 1 


Over 100 leading ophthalmologists, under the leadership of Profs. Jose 1 Bar- 
raquer, H. Saul Sugar, Fritz Hollwith, Claes Dohlman, Harvey Lincoff, 
and John Bellows, will present the latest information in clinical ophthalmology. 


IGC IN will be a two-day program, conducted by world famous experts on 
the newest advances in glaucoma, emphasizing office procedures: early 
diagnosis of glaucoma using refined perimetric techniques, ophthal- 
moscopic observation of degeneration of retinal nerve fiber layer, 
fluorescein angiography, interpretation of optic disc changes, evalua- 
tion of water loading, epinephrine, and pilocarpine tests, new surgical 
techniques, and many other advances. Faculty will include Drs. Man- 
sour Armaly, Maurice Langham, Myron Yanoff, Bernard Schwartz, G. 
Scuderi, J. Wollensak, and many others. 


Other major seminars will include Intraocular Lens/Cataract Surgery 
chaired by Dr. Richard Troutman, Gornea and External Diseases 
chaired by Dr. Herbert Kaufman, Contact Lens Update chaired by Dr. 
Antonio Gasset, Vitreous/Choroid/Retina chaired by Dr. Harvey Lin- 
coff, and Cosmetic Surgery chaired by Or. Pierre Guibor, all with panel 
discussions and question-and-answer sessions. 

Tutorials and workshops will be offered in Microsurgery, IOL, Ultrasonog- 
raphy, Strabismus, External Ocular Diseases, Anterior Segment Dis- 
eases, The Lacrimal System; Gonioscopy, New Drugs, and many others. 
FOR FURTHER INFORMATION AND COMPLETE PROGRAM: American 
Society of Contemporary Ophthalmology, 6 N. Michigan Ave., Chicago, IL 
60602. (312) 236-4673. 


Your aphakic patients will 
appreciate this addition to 
your post-op eye care package. 


NolR | J 
SUNGLASSES 


Why use NoIR? 


1) Your cast is law. ($5 to $6.50 @ pair for Models 101 and 102, de- 
pending on quantity). 
2) A case and care card accompany each pair. 
3) Nol is guaranteed against breakage under reasonable use. We ll 
back your decision 100% on what is “reasonable”. 
4) The CONCEPT behind Nolf Sunglasses: 
* To control the total amount of energy the eye absorbs— both visible 
and invisible light. (AN UV & almost ali near IR light is abosrbed ) 
e To provide a lens that does not appear "dark" to the human eye but 
transmits a very low level of visible light. 
e To provide a frame with side shielded temples which can be worn 
over prescription glasses (even cataract) or alone as a plano. 
* To make all the above features available at a reasonable cost. 


Most Popular NoIR's: 


- 
eg 


amber in color, 10% total light transmission 
Model 102 grey-green in color, 18% total light transmission 


NOTE: Lower transmissions available at increased cost. See literature. 
Plano only. No true grey available. Write or call collect. 

MEDICAL PRODUCTS DIV., Recreational Innovations Co., Dept 15C 

PO Box 159, South Lyon MI 48178 (313) 769-5565 

See us at the AAQ in Kansas City. 
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OPHTHALMOLOGY 
BOARD REVIEW COURSE 


December 4 - 8, 1978 


sponsored by 


THE DEPARTMENT OF OPHTHALMOLOGY 


The University of Texas Health Science Center 
| at Houston 
The Medica! School 


Course Directors: Charles A. Garcia, M.D. and Jack T. Holladay, M.D. 


The Annual Ophthalmology Board and Recertification Review course 
will begin at 7:00 a.m., Monday, December 4 
and end at 5:30, Friday, December 8. - 
Lunch will be served each day. 


Tuition: $500.00 


For further information, contact: 
Board Review 


Department of Ophthalmology 
Hermann Eye Center 
Hermann Hospital 

1203 Ross Sterlin 

Houston, TX 7703 


Phóne: (713) 797-1777 
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MUROCOLL EPINEPHRINE 1% | 
As (L-Epinephrine Bitartrate 1.8296) PRODUCT #291/2 


e Effective in maintaining lowered intraocular pressure in 
certain cases of open angle glaucoma by reducing the 
rate of aqueous formation. 


e Improves the facility of outflow after prolonged therapy in 
more than 50% of eyes with open angle glaucoma.” 


e Aids in breaking posterior synechiae in uveitis, 
EPINEPHRINE 1% | | 


1 | (Epinephrine Bitorirote 1.82%) 
ed ke 
pi] Presenvativa-Chlorobutano! 0.5% 
24 | STERILE OPHTHALMIC 


angie glexoma, 


> 
i 
i 


Murocoll Epinephrine 1% (as Bitartrate 1.82%) with Chlorobutanol 0.5% as a 
preservative and bacteriostatic agent is also available as Murocoll Epinephrine 
2% (aS Bitartrate 3.64%), Product #29, 


Do not dispensa if 


PHARMACAL LABORATORIES, Inc. 
f 12) Left St, 
QUINCY à, MASS, USA, 


=e Contreindication: Narrow. 
i Usvol Dosage: 3 & 


Both solutions also have Sodium Bisulfite as preservative; Sodium Chloride 
and distilled water as inactive ingredients. 





Above solutions are contraindicated in narrow angle glaucoma. Available: 7.5 cc. glass bottle 

Use with caution in presence of hypertension. with plastic dropper. 3 only 
Complete Ophthalmologica! Originators of 

Formulary Available On Request Stabilized Epinephrine Collyria 


* BECKER ET AL. TR. SEC. A.M.A. 188, 1961 


Muro preparations are available to all pharmacies and hospitals through 
their drug wholesaler, or may be obtained directly from our laboratories 
by indicating their usual source of supply. 


MURO PHARMACAL LABORATORIES 
121 Liberty Street — Quincy, Mass., U.S.A 02169 ~ Area Code 617 - 479-2680 
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A COMPREHENSIVE COURSE IN 
INTRAOCULAR LENSES and PHACOEMULSIFICATION 


Outstanding Faculty covers over 7000 cases of all types of lenses 


FACULTY 


Robert M. Sinskey, M.D. 
Course Director 


Robert Azar, M.D. Edwin Hill, M.D. Jerry Pierce, M.D. 
Richard Kratz, M.D. James Little, M.D. Steven Shearing, M.D. 
COURSE LIMITED TO 16 Fee: $850.00 
FOR PERSONALIZED INSTRUCTION 
26 Hours CMA-AMA Category | Credit Cavitron Approved 
GUEST FACULTY 
Mr. Eric Arnott - Great Britain l Francis Hurite, M.D. - U.S.A. 
Ronald Barnett, M.D. - U.S.A. Harold Katzman, M.D. - U.S.A. 
Richard Binkhorst, M.D. - U.S.A. Michail Krasnov, M.D.- USSR 
M. U. Dardenne, M.D. - West Germany James McKinzie, M.D. - U.S.A. 
Slava Fyodorov - USSR Donald Praeger, M.D. - U.S.A. 
Miles Galin, M.D. - U.S.A. Steven Ryan, M.D. - U.S.A. 
William Harris, M.D. - U.S.A. : John Sheets, M.D. - U.S.A, 
Richard Holmes, M.D. - U.S.A. William Vallotton, M.D.- U.S.A. 
Richard Hulquist, M.D. - U.S.A. Murry Weber, M.D. - U.S.A. 


COURSE INCLUDES: John.Weisel, M.D. - U.S.A. 


10 or more live cases with the Mark 8 Choyce lenses, Binkhorst type lenses and the new Shearing Pos- 
terior Chamber Lens using Intracapsular, Extracapsular and the latest modifications of the 
"PHACOEMULSIFICATION TECHNIQUES", Anima! surgery using *PHACOEMULSIFIER", Patient 
selection, Pre- and Post-operative care, Post-operative examinations, "INTRAOCULAR LENS 
CALCULATION", Complications including removal and changing of lenses. 


Brainstorming with the Faculty 
COURSE DATES 


November 16-18, 1978; 
December 7-9, 1978 


Presented by: 
THE FOUNDATION FOR OPHTHALMIC EDUCATION 


Under the auspices of 
THE SOUTHERN CALIFORNIA LIONS EYE INSTITUTE 
at 


SAINT JOHN'S HOSPITAL AND HEALTH CENTER 
- SANTA MONICA, CALIFORNIA 


m-—— e AGAM 8 SWAMP N h ee Ay PARARE ii mm us m GU aiid ARRA dno um 8 re ae A HP bih ee VUA a a i a D G A ial 


Please Detach and Mail to: FOUNDATION FOR OPHTHALMIC EDUCATION 
2222 Santa Monica Boulevard « Santa Monica, California 90404 


Please send me further information. | am interested in the course for: 
NOVEMBER DECEMBER 
MAMB uei cee nl EO ere? ee ean 


ADDRESS | 
ZIP__ PHONE 
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XIIth PAN AMERICAN CONGRESS 
OF OPHTHALMOLOGY > 
FEBRUARY 25-MARCH 2, 1979 

Fontainebleau Hotel « Miami Beach, Florida 


Sponsored by: Dept. of Ophthalmology, Bascom Palmer 
Eye Institute, University of Miami 
School of Medicine. 


CLINICAL APPLICATION OF RECENT ADVANCES IN OPHTHALMIC RESEARCH 
The scientific program will emphasize important clinical advances which have been made pos- 
sible by the application of knowledge gained in basic vision research. In addition, a variety of 
postgraduate courses, movies and free papers will permit clinicians to obtain up-to-date in- 
formation concerning virtually every aspect of ophthalmic practice in the Americas. 


Registration fees from June 1, 1978 to January 1, 1979 are $200 for members, $240 for 
non-members and $110 for each accompanying person. 


As an organization accredited for continuing medical education, the University of Miami 
School of Medicine certifies that this continuing medical education offering meets the criteria 
for Category | of the Physician's Recognition Award of the American Medical Association. 


For registration forms write: 
Xlith PAN AMERICAN CONGRESS OF OPHTHALMOLOGY 
P.O. Box 610326 
Miami, Florida 33161 


VITRECTOMY SYMPOSIUM 


New York Medical College 
Department of Ophthalmology 


November 17 and 18, 1978 * Barbizon Plaza Hotel 
106 Central Park South, New York, N.Y. 10019 


This course is for the general ophthalmologist. 

-A distinguished panel of vitreoretinal surgeons will discuss: the current indications and 
mode of treatment for anterior segment vitreous complications, lens removal, trauma of the 
anterior and posterior segment, complications of diabetic retinopathy, complicated retinal 
detachment and endophthalmitis. Diagnostic evaluation of the eye with diseased vitreous and 
retina will be discussed along with recent developments in vitreous physiology. 


Faculty 
Endre Balazs, M.D, 'Gholam Peyman, M.D. 
D. Jackson Coleman, M.D. Charles Schepens, M.D. 
Nicholas Douvas, M.D. ' Michael W. Dunn, M.D. 
J. Wallace McMeel, M.D. ' Danny H. Kaufman, M.D. 
Ronald G. Michels, M.D. James S. Kelley, M.D. 
Danny H. Kaufman, M.D. Michael W. Dunn, M.D. 
Director, Vitreoretinal Service Professor and Chairman 
New York Medical College Department of Ophthalmology 
Program Chairman New York Medical College 


Registration Fee $200.00 (Residents and Fellows $125) 
For registration information please contact: 
DANNY H. KAUFMAN, M.D. 
1 Stone Place, Bronxville, N.Y. 10708 


As an organization accredited for continuing medical education, New York Medical College 
certifies that this continuing medical education activity meets the critera for 11 credit hours in 
Category | of the Physician's Recognition Award of the American Medical Association. 
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Now, a 
Scientific Approach to Keratoconus 
A Simple, Fast and 


Effective Solution to a | 
Provoking Contact Lens Fitting Problem 


Now, all day wearing time and comfort for the most difficult Keratoconus patients. 
In a study of 120 patients, 93% of the eyes fitted with the new Keratoconus lenses 
had "good to excellent comfort" and 9796 were rated as "good or excellent integ- 
rity". Many of the patients had previously been fitted with conventional contact 
lenses. The new lens was fitted in a fraction of the usual time for Keratoconus 
patients. 


Write today for your reprint, "Results of a Systematic Approach to Fitting Kera- 
toconus", by Joseph W. Soper and Alan Jarrett, M.D., Houston, Texas. 


SOPER INTERNATIONAL OPHTHALMICS 
a division of 
CORNEAL LENS COMPANY 


P.O. Box 22703, Houston, Texas 77027 
Phone 800-231-3561 (In Texas 800-392-2279) 


GLAUCOMA SYMPOSIUM FLORIDA MIDWINTER SEMINAR 


IN OPHTHALMOLOGY 
DECEMBER 7, 8, 9, 1978 February 5-7, 1979 
Americana Hote! 
sponsored by Miami Beach, Florida 
DEPARTMENT OF OPHTHALMOLOGY e : s Cataract Operation 
is Seminar is designed to assist the practicing ophthalmologist in giv- 
UNIVERSITY OF SOUTH FLORIDA ing informed consent and rendering second opinions; to review the com- 
TAM PA, FLORIDA 33612 plications of cataract surgery, the problems of aphakia; to discuss newer 
methods to compensate for aphakia; review recent surgical techniques 
. : : their indications, complications compared with “standard” intracapsu- 
D ouglas R. Anderson, Miami lar cataract extraction; review medical screening, anesthesia screening 
Stephen M. Drance, Vancouver and “sitter” anesthesia. 
Joseph S. Haas, Chicago FACULTY 
eut John Clarkson, M.D. Hoger Hiatt, M.D. 
Jonathan Herschler, Miami Miami, Florida Memphis, Tennessee 
Allan E. Kolker, 5t. Louis Nancy Davis, M.D. David Kasner, M.D. 
William E. Layden , lampa Miami, Florida Miami, Florida 
Samuel D. McPherson, Jr., Durham Richard K. Forster, M.D. Warren Lieberman, M.D. 
E Miami, Florida Miami, Florida 
Robert N. Shatter, San Francisco Antonio Gassett, M.D. Frank Polack, M.D. 
Richard }. Simmons, Boston Gainesville, Florida Gainesville, Florida 
George L. Spaeth, Philadalphia Edward Gelber Sigmund Rosen, M.D. 
Miami, Florida Miami, Florida 
or Information: The Florida Midwinter Seminar in Ophthalmology & Otolaryngology is 
d mai co-sponsored by the University of Florida College of Medicine (Gaines- 
William E. Layden , M.D. ville), the University of Miami School of Medicine (Miami), and the Uni- 
Box 21 MDC versity of South Florida College of Medicine (Tampa). The program is 
i accredited by the Council on Medical Education of the American Medical 
USF Medical Center Association, Category | of the Physician's Recognition Award. Registra- 
: tion fee is $150 for practitioners and $50 for residents upon application 
Tam pe Florida 33612 from their Department Head. Mail registration fee (U.S. dollars only), 
] i payable to "Florida Midwinter Seminar”, 405 Northeast 144th Street, 
Registration fee $175.00 Miami, Florida 33161. Special reduced rates have been arranged with the 


($50.00 Residents and Fellows) Americana Hotel, 9701 Catlins Avenue, Miami Beach, Florida 33154. 





CALL FOR PAPERS 
COMPUTERS IN OPTHALMOLOGY 


Applications to Patient Care 


and Clinical Research 


d 5-6 April 1979 St. Louis, Missouri USA 


" The first Computers in Ophthalmology meeting is organized to bring together com- 
puter specialists, engineers, medical professionals, and physicians interested in the 
application of computers to ophthalmic patient care and clinical research. Sessions 
dealing with data bases, automated patient testing, artificial intelligence, and image 
processing are being planned. Authors are urged to submit abstracts on any work 
involving patient care and clinical research in ophthalmology, even if it does not fall 
into one of the session categories mentioned above. 


Submit a one-page (maximum) camera-ready abstract for a fifteen minute presenta- 
tion. Use good quality bond paper, a new black ribbon, and one-inch margins. Center 
title in capitals with author(s) name(s), affiliation(s), and address(es) centered be- 


tween the title and the abstract. 


Presentations will be selected from abstracts received by 
29 December 1978 


Robert H. Greenfield, D.Sc. 
Biomedical Computer Laboratory 


700 South Euclid Avenue 
St. Louis, Missouri 63110 
(314) 454-3364 


"CURRENT CONCEPTS IN 
ANTERIOR SEGMENT 
SURGERY AND DISEASE" 


A Post-Graduate Seminar 
Presented by the 


Department of Ophthalmology 
Emory University School of Medicine 
Atlanta, Georgia 


December 7 and 8, 1978, at the 
Peachtree Plaza Hotel 
Followed by the 
Fourth Annual Emory-Grady Eye 
Residents/Alumni Meeting 
December 9, 1978 
Faculty 
Claes H. Dohlman, M.D., 
Boston, Massachusetts 
Stuart |. Brown, M.D., 
Pittsburgh, Pennsylvania 
Peter R. Laibson, M.D., 
Philadelphia, Pennsylvania 
Richard H. Keates, M.D., 
Columbus, Ohio 


For application, please write to: F. Phinizy Cal- 
houn, Jr., M.D. 1365 Clifton Road, N.E., Atlanta, 
Georgia 30322 


Registration fee $175. Approved for 12 hours 


credit Category |, AMA Physician's Recognition 
Aware] 


$$ mR 


For further information, please write: 


Washington University School of Medicine 





Authors will be notified of acceptance and sent author's kits by 2 February. Camera- 
ready papers for the Proceedings must be submitted at the meeting. 





Available for personal study, postgraduate 
teaching and residency programs. 


INDIRECT OPHTHALMOSCOPY OF THE 
PERIPHERAL RETINA 
and a new film 


CONTUSION INJURY OF THE RETINA 


Purpose: To teach indirect ophthalmos- 
copy, the normal anatomy of the 
peripheral retina, and the signs of 
ocular contusion upon the peripheral 
retina. 

These films depict the normal 
anatomy and signs of ocular contu- 
sion as shown in scenes of the living 
fundus together with the Stenstrom 
cine. 

Running 

Time: Indirect Ophthalmoscopy— 

41 minutes 

16 mm sound 
Contusion [njury—20 minutes 

16 mm sound 


Cost: Rental $25.00 per week 
Purchase price $300.00 each 

For information 

contact: Retinal Service 
Department of Ophthalmology 
University of lowa College of Medicine 
lowa City, lowa 52242 
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THE POST GRADUATE INSTITUTE OF THE NEW YORK EYE AND EAR INFIRMARY 
ANNOUNCES THE FOURTEENTH ANNUAL REVIEW COURSE 


"BASIC SUBJECTS IN OPHTHALMOLOGY" 
November 27 through December 2, 1978 


SUBJECTS 
PHYSIOLOGY « PHARMACOLOGY « OCULAR MOTILITY » NEURO OPHTHALMOLOGY + 
MEDICAL OPHTHALMOLOGY « DEVELOPMENTAL ANOMALIES » PEDIATRIC OPHTHALMOLOGY 
ANATOMY and HISTOPATHOLOGY of the EYE « DISEASES of the CORNEA and CONJUNCTIVA 
INTERPRETATION of POSTERIOR POLE LESIONS 
PRINCIPLES OF PHYSICAL OPTICS and REFRACTION 


COURSE DIRECTOR: JAMES C. NEWTON, M.D. 

JOHN S. HERMANN, M.D. ROBERT C. MICKATAVAGE, M.D. 
FRANK B. HOEFLE, M.D. D. JACKSON COLEMAN, M.D. 
ANDREW P. FERRY, M.D. THOMAS KUHNS, M.D. WHITNEY G. SAMPSON, M.D. 
DAVID S. FRIENDLY, M.D. PETER J. G. MARIS, M.D. 


This six-day intensive course is designed as a comprehensive review of the basic subjects in ophthalmology and should 
be especially heipful to those physicians preparing for the American Board Certification Examinations and those having 
to fulfill requirements for continuing medical education. This course qualifies for 48 credits in Category 1 for the 
AMA-CME Physicians Recognition Award. 


Tuition: $500.00 (Luncheons and Cocktail Party included) 
For application and further information, please write: 


Jane Stark, Registrar 

Post-Graduate Institute 

New York Eye and Ear Infirmary 

310 East Fourteenth Street 

New York, N.Y. 10003 Tel: (212) 673-3480 


FACULTY 
RONALD CARR, M.D. 





p Step-by-step instruction from 46 


l h contributors . . . all styles of lenses, 
á ae . t e including Kelman, Pearce and Anis 
E " . N intraocular lens lenses, with an expanded section on 
the CHOYCE lens. 
manual 
e Simplified lens power calculation 
| BY DENNIS D. SHEPARD, M.D. FACS * [mplant instruments 
* Intra- and Extracapsular techniques 
* Informed consent forms 
* Post-op care 
* FDA & IRC regulations and reporting 
e Surgical fees and 3rd party billing 
* Where and how to order lenses 


* Complications and how to treat them 
* 474 pages. 415 references, illustrated. 





i Dennis Shepard, M.D. Publisher 


ANDERSON TGR’ °° RRR SH oy sues. 1 1414 South Miller Street I 
ium MORE KNITKG ""s«^r Santa Maria, California 93454 4 

BEALE GOULD LITTLE SMITH | I 

V GHOYCE HERTZOG mocannet sucar ! Please send me copies I 
STARS HÍRSEHMAN 'meneus  vansacen | Of the Intraocular Lens Manual at 1 
spans DL HEEL „waro 1 $40.00 each. Price includes tax and | 


JAFFE 


- OSHER 


- postage/handling. Enclose check. - 
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6) GONIO-GEL 


- A STERILE GEL OF METHYLCELLULOSE 4000 cps 2.5% 
Preservatives: Methylparaben and Propylparaben 


VALUABLE FOR BONDING 
OF GONIOSCOPIC PRISMS 
TO THE CORNEA 


Simplifies gonioscopy in 
upright and recumbent 
positions 


Reduces fluid spillage 


Helps maintain a tight 
lens fit 


Index of refraction 1.336 


Apply small amount of Gel to inner surface of Gonio lens. 
Available in U& ounce ophthalmic tubes. 


MURO PHARMACAL LABORATORIES, INC. 
121 Liberty Street « Quincy, Mass. 02169 
i Area Code 617 « 479-2680 
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PROBLEMS IN 
PEDIATRIC 
OPHTHALMOLOGY 


November 29—December 1, 1978 





This course is meant to focus on some of the current problems and con- 
troversies in pediatric ophthalmology. The course will be divided into five half 
day sessions each one of which will concentrate on a subspecialty interest 
area within pediatric ophthalmology. The session topics will include: 


Retrolental fibroplasia and retinal disease in children 
Cataracts and giaucoma 

Strabismus 

Pediatric neuro-ophthalmology 

Strabismus and plastic surgery 


The purpose of the course is to provide the participant with the data neces- 
sary for him to re-evaluate his own understanding and treatment program in 
the above areas. 


This program is presented by the Department of Ophthalmology and Ex- 
tended Programs in Medical Education, University of California School of 
Medicine, San Francisco, California. This continuing medical education of- 
fering meets the criteria for 15 credit hours in Category | of the Physician's 
Recognition Award of the American Medical Association and the Certifica- 
tion Program of the California Medical Association. 


The program will be held atthe Plaza Square Ballroom, Hyatt Hotel on Union 
Square in San Francisco. The fee is $225.00. For further information please 
contact: Extended Programs in Medical Education, Room 569-U, University 
of California, San Francisco, California 94143 or call (415) 666-4251. 


te Ag RRR AI DL 
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KRESGE EYE INSTITUTE 
of Wayne State University 


and 
WAYNE STATE UNIVERSITY SCHOOL OF MEDICINE, 
DEPARTMENT OF OPHTHALMOLOGY 


are pleased to announce a 


SYMPOSIUM ON GLAUCOMA SURGERY 


honoring 
H. SAUL SUGAR, M.D. 


May 17-18, 1979 — 
Detroit Plaza Hotel « Renaissance Center 
Detroit, Michigan 


PROGRAM DIRECTOR: Dong H. Shin, M.D. 
CO-DIRECTORS: Maurice Croll, M.D., & Robert S. Jampel, M.D., Ph.D. 


PROGRAM FACULTY 


Hugh Beckman, M.D. 

John G. Bellows, MD., Ph.D. 
A. Robert Bellows, M.D. 

Max Forbes, M.D. 

Miles A. Galin, M.D. 

John Hetherington, Jr., M.D. 
Marvin L. Kwitko, M.D. 

Paul R. Lichter, M.D. 

Samuel D. McPherson, Jr., M.D. 
Irvin P. Pollack, M.D. 

Harold G. Scheie, M.D. 
Bernard Schwartz, M.D. Ph.D. 
Dong H. Shin, M.D. Ph.D. 

H. Saul Sugar, M.D. 

David M. Worthen, M.D. 


KRESGE EYE INSTITUTE FACULTY: 
John W. Cowden, M.D.; Karni W. Frank, M.D.; Robert N. Frank, M.D. 
Robert S. Jampel, M.D., Ph.D; Garron Klepach, M.D.; 
Dong H. Shin, M.D., Ph.D.; Harold Weiss, M.D. 


REGISTRATION FEE: $150.00 (includes coffee breaks, luncheons and banquet) Residents in training 
$100.00. 


BANQUET honoring H. Saul Sugar, M.D., May 17, 1979: No additional fee to registrants; guests of 
registrants and interested Ophthalmologists NOT registered for the program are invited to attend the 
banquet. FEE: $30.00. 


HOTEL: A block of rooms have been reserved for participants at the Detroit Plaza Hotel, Renaissance 
Center, Detroit, MI 48243. (313) 568-8200. Our special rates are $40.00, for singles and $50.00, for 
doubles or twins. You must mention this Wayne State University program. MAKE YOUH HESERVA- 
TIONS EARLY. 


INFORMATION: For further information please contact Mr. Bud Prieur, Division of Continuing Med- 
ical Education, Wayne State University School of Medicine, 1206 Scott Hall, 540 E. Canfield, Detroit, 


Michigan 48201 (313) 577-1180. 


TO REGISTER: Make check payable to WAYNE STATE UNIVERSITY. Mail to the above address. 
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| FIFTY-SECOND ANNUAL 
NEW YORK EYE AND EAR INFIRMARY 
CLINICAL CONFERENCE 


“ANTERIOR SEGMENT SURGERY” 
New Techniques 


Controversies 
Complications 


MAY 17-18, 1979. 
MARRIOTT’S ESSEX HOUSE 
NEW YORK CITY 












CORNEAL AND . 
EXTERNAL DISEASES 


February 15-16, 1979 









AJO 
Back Issues 


THE AMERICAN JOURNAL OF OPH- 
THALMOLOGY maintains a two-year 
inventory of back issues. Various 
single issues are available from the 
following: 

P. and H. Bliss, Middletown, CT 06457; 














The faculty will present an overview of corneal 
and external diseases with emphasis on the 
practical aspects of their diagnosis and treat- 
ment. Various diseases will be discussed with 
respect to their clinical presentations, the useful- 
ness of bacteriologic and cytologic methods of 
diagnosis and specific recommendations for 
treatment. Lectures will deal with methods of 
diagnosing infectious and allergic ocular condi- 
tions and the medical and surgical management 
ofthese diseases. Adequate time will.be devóted 
to question periods and panel discussions so that 
contrasting views regarding diagnosis and therapy 
can be considered. 


























Kraus Periodicals Co., Route 100, 
Millwood, NY 10546. 



















Inquiries for complete volumes 
may be sent to 

Abrahams Magazine Service, Inc. 
56 E. 13th St. 

New York, NY 10003. 


For further information contact: Extended Pro- 
grams in Medical Education, University of Califor- 
nia, Room 569-U, Third and Parnassus Avenue, 
San Francisco, California 94143 or call (415) 
666-4251. 
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KELMAN ANTERIOR 
-CHAMBER LENS 
IOL COURSE 


LENGTH OF COURSE: 
1 Day Workshop — (Fridays only) 


CURRICULUM: 

8:30-9:30 am — Basic Introduction 
to Lens and 
Techniques 


9:30-11:00am . — Surgical 
Demonstration 
Lydia Hall Hospital 
4 cases 


11:00-12 Noon — Post-op 
Examination of 
previously operated 


patients 
12 Noon-1:00 pm — Lunch and 
Discussion 
2:00-4:00 pm — Laboratory Practice 
4:00-5:00 pm — Discussion 


COST: $185.00 

Video Cassette on 
technique. Optional. 
LIMITED ENROLLMENT 


FOR DATES AND FURTHER DETAILS 
WRITE: 


David J. Kelman Research Foundation 
150 East 58th Street 
New York, New York 10022 


NAME 
ADDRESS. . 
CITY 


STATE ZIP 





THE KELMAN COURSE 
IN 
PHACO - EMULSIFICATION 


and The New Kelman Anterior 
Chamber IOL 


Under the direct supervision of 


CHARLES D. KELMAN, M. D. 


GUEST FACULTY includes 


Jordan Burke, M.D. 
E. Reed Gaskin, M.D. 
Lee Hirsch, M.D. 
Leeds Katzen, M.D. 
Richard Keates, M.D. 
Harold Sawelson, M.D. 
Oram R. Kline, M.D. 
Manus C. Kraff, M.D. 
Malcolm S. Roth, M.D. 
Lyle Moses, M.D. 
Jess C. Lester, M.D. 
Howard L. Lieberman, M.D. 
William U. McReynolds, M.D. 
Donald L. Praeger, M.D. 
Ned L. Snider, M.D. 
Joseph Spina, Jr., M.D. 
Charles W. Tillett, M.D. 
Joseph Dello Russo, M.D. 
K. Buol Heslin, M.D. 
Courses given monthly 
For further information, 
please write or phone: 
The David J. Kelman 
Research Foundation, Inc. 


150 East 58 Street 
New York, New York 10022 


or call (212) 752-8031 


An A.M.A. 40-hour accredited course 
for continuing medical education 


Special fee for residents 
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UPRAMID EXTRA’ 


The Tissue-Friendly, Cable-type, synthetic suture from S. jean Inc. 
—proven in all types of surgery for 30 years 





e THE inert polyamide e Extremely strong 
e Non-absorbable e Ties easily... with fewer knots 
e Long-lasting in tissue e Stays tied 


SUPRAMID EXTRA? sutures in sterile packages 


e Sizes 10-0 to 0 with swaged-on e Spatulated, reverse cutting, ski, von 
needles (sizes 3 and 8 also available) Noorden, Yasargil and taper-point 
needles by SHARPOINT® 


The same inert SUPRAMID® material is now available as: 

SURGICAL FOIL ............. smooth surface or orange-peel surface for 
orbital floor blow-out fracture repair and 
other oculo-plastic surgery. 


EYE MUSCLE SLEEVES ...... for preventing eye muscle adhesions, as 
developed by Edward A. Dunlap, M.D. 

QUARTER-GLOBE CAPS..... for adhesion prevention according to Philip 
Knapp, M.D. 

MESH... irissas iE x wets for rhinoplasty and mentoplasty augmentation 


For information and catalog write or call 


S. JACKSON, INC. (Dept. J) 
4815 Rugby Ave., 


Washington, D.C. 20014 
Phone: 301-657-8920 
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: | Krieger Wide Field Fun 





WT Ham TM 





The Krieger Wide Field Fundus Lens was 
designed by A.A. Krieger, M.D. This lens 
incorporates a combination of optical 
curves which enable the observer to view a 
field of 40? through the central axis of the 
lens. A wider field may be accomplished by 
either requesting the patient to change fixation, or changing the angle of ob- 
servation. The lens is self retained on the eye by its scleral band and may be lelt 
comfortably in place during the complete examination. The cone on the an-. 
terior portion of the lens functions as a handle and reduces extemporaneous 
light. The lens is made of high impact plastic and may be used with any modern 
day slit lamp. A walnut instr )ment case is provided with each lens. : 








Three-Mirror Universal 


! ! t 2 





The Three-Mirror Universal Lens provides 
mirrors for the examination of the entire fun- 
dus and the angle of the anterior chamber. 
The lens is large in size compared to the 
single mirror gonio lens, but the size is 
necessary to accommodate the mirror sys- 
tem. Three mirrors of §9°, 87^ and 73? are arranged at 120° intervals. The 
small mirror 59? (À) is inclined to permit viewing of the anterior chamber angle. 
The 67° mirror (B) was designed to view the fundus from the region of the ora 
+ serrata to the peripheral fundus at the equator. The 73° mirror (C) is inclined to 
view the area from the equator to the posterior pole. The posterior pole (D) can 
be observed through the central axis of the lens. The end point has a muiti curve 
design which providas minimum patient discomfort and eliminates bubbles. 
The iens is made entirely of high impact plastic, has a serrated grip for ease in 
handling and may be used with any modern day slit lamp. A wainut instrument 


Seer RUG WIENE «. Available with anti-refiecting giass. 





dus Lens |Posner 


Wilson Three - Mirror 





pd - n - mr Ed ww EI 


Diagnostic & Surgi 


ca 
Gonioprism 
Nn 
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The Posner Diagnostic and Surgical 
Gonioprism was designed by Ronald E. 
Posner, M.D., Mount Sinai Hospital, Cleve- 
land, Ohio. The instrument consists of a 
híghly polished truncated silver surfaced 
pyramid with a plane anterior viewing sur- 
face over four mirrors, all inclined at 64°, 
forming the sides of the pyrarnidat lens. The 
posterior concave surface is ground to a 
base curve of 41.50 D and is 9mm. in diameter without any scleral extension. 
An aluminum handle set at 35? is bonded to one corner of the lens. The lens is 
used in ihe diamond position (45^) resulting in fewer adjustments of lowering 
and elevating the slit beam with either hand. The entire 360° angle can be ob- 
served by rotating the lens 11° in either direction while making only a small ad- 
justment of the slit lamp beam. It is an ideal lens for use in children or patients 
with a small palpebral fissure. It can also be used to evaluate surgical 
procedures. A walnut instrument case is provided with each lens. 





4-Four Fine Lenses from our 


lona list of Diagnostic Lenses 


Lens 


s$ Fundus Lens: 


i 


H 
+ 
i 
f 
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The Wilson Three Mirror Fundus Lens 
was designed by Fred M, Wilson, M.D., 
Chairman of the Department of Opthal- 
mology, Indiana University School of 
Medicine. Each of the three large mirrors 
is inclined at 73° and arranged at 120? 
intervals. A 2mm. scleral band in incorporated at the end point to assist in 
retaining the lens on the eye, thus eliminating bubbles from entering under 
the lens while manipulating the lens, To achieve various angles of observa- 
tion, with the lens para-axial to the eye, the physician can observe areas A, 
B, C, or D depending on light beam alignment. By tilting the lens as in E, 
the angle changes and the area E' can be observed. The posterior pole D 
can be observed through the central axis of the lens. Only a small rotation 
of the lens is required to observe the entire fundus 360? and the serrated 
grip assists in a firm control of the lens through the examination procedure. 
The lens is made entirely of a high impact plastic and a wide band anii- 
reflecting glass can be bonded to the flat anterior surface for argon laser 
procedures. A walnut instrument case is provided with each lens. 


Available with anti-reflecting glass. 


Visit Booth 704 at the AAO Meeting — Oct. 22-26th 
Kansas City for a complete demonstration of all our lenses. 





For more details on 
THESE FOUR LENSES AND OUR LONG LIST 
OF OTHER OUTSTANDING PRODUCTS... 
Write for our free catalog 


EE NAME 
ADDRESS 
‘CITY 
¥ STATE 


a MN pom, VS ay o mm m 087 
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Manufactured by: 


Ocular 7 


P.0. BOX 598 « REDMOND, WA. 98052 « (206) 885-1263 
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KRESGE EYE INSTITUTE 
E OF ^ 
WAYNE STATE UNIVERSITY SCHOOL OF MEDICINE 
Presents a five-day intensive continuing education course 


OPHTHALMOLOGY: BASIC AND CLINICAL REVIEW 


November 27-December 1, 1978 
Hyatt Regency 
Dearborn, Michigan 


OPTICS AND REFRACTION ...................... sess Jack Holladay, M.D., Clinical Instructor, 
(6 hours) Department of Ophthalmology, University 
of Texas Medical School at Houston. 


NEUROANATOMY AND NEURO-OPHTHALMOLOGY ....David Cogan, M.D., Medical Officer, Na- 


(4 hours) tional Eye Institute 
PATHOLOGY I... chic 2achs Yo Rer RR CE REX NEN Myron Yanoff, M.D., Chairman, Depart- 
(4 hours) ment of Ophthalmology, University of 
Pennsylvania, Director of Scheie Eye - 
institure 
PATHOLOGY Bos daa oh xo S EA det ee ROO Scd eka Myron Yanoff, M.D. 
: . (4 hours) : 
STRABISMUS 5 Vise Min ota ts be ewe qr d Robert D. Reinecke, M.D.,Professor and 
(4 hours) . Chairman, Department of Ophthalmol- 
ogy, Albany Medical College of Union 
University . 
CORNEA AND EXTERNAL DISEASES ................. Juan Arentsen, M.D., Assistant Profes- . 
(4 hours) sor, Jefferson University; Associate Di- 
rector, Cornea Service, Wills Eye Hospi- 
tal 
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(4 hours) Chairman, Department of Ophthalmology, 
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ogy, Pacific Medical Center 
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THIS COURSE IS AN EXCELLENT AID IN 
PREPARATION FOR BOARD AND RECERTIFICATION EXAMS : | 
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REGISTRATION IS LIMITED 
For more information, write or call: Division of Continuing Medical Education, 
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Classified Advertising 
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Chicago. Illincis 60611 


CLASSIFIED ADVERTISEMENTS 


WANTED: Ophthalmologist to join young, academically 
oriented ophthalmologist in South Florida. High quality 
practice in superb location. Subspeciality preferred. Start 
now or July, 1979. Send C.V. Box 118 AJO 

WANTED: Ophthalmologist desires to purchase ophthalmol- 
ogy practice in Manhattan, New York City. Strictly confi- 
dential. Box 119 AJO | 

OPHTHALMOLOGIST: 30, Excellent university residency, 
completing vitreous retina fellowship. Seeking academic 
position or group practice. Box 122 AJO 

OPHTHALMOLOGIST: 36, board certified, leaving academic 
position, experienced in general ophthalmology, medical 
retina, laser photocoagulation, low vision aids and 
glaucoma; seeks group affiliation. Box 123 AJO 

OPHTHALMOLOGIST: Board eligible, fellowship in medical 
retina and flourescein, seeks opportunity in group, 


partnership or oon greater N.Y. and near North- 


eastern areas. Box 124. 

OPHTHALMOLOGY RESIDENCY: rile ited program with 
unexpected vacancy at first year level to begin now. Must 
be eligible for licensure in Illinois with approved medical 
school and internship training. Forward curriculum vitae to 

. Box 125 AJO. 

VITREOUS RETINAL SURGEON: Trained with Pioneer Vitrec- 
tomist in anterior and posteterior vitrectomy, retinal 
surgery, photocozgulation, fluorescein angiography, ul- 
trasound, seeks practice opportunities. Box 127 AJO 

OPHTHALMOLOGIST: Board certified, eligible ophthal- 
mologist sought to associate in an established practice. 
Major ‘regional medical center consisting of 43 multispe- 
cialty physicians in Northwest Ohio. Top salary and excel- 
lent fringe benefit program along with all corporate bene- 
fits. Please forward curriculum vitae, salary requirements 
to Box 129 AJQ. 

POSITIONS AVAILABLE: Good solo pee in delightful 
Southeastern city of50,000 with 300,000 drawing area. 
Rapid growth area near beaches. Excellent opportunity for 

‘high income. Reasonable. Box 130 AJO. l 

FOR SALE: 25 year ophthalmological practice. Northeast 
New Jersey. Prestigious location. Expanding practice 
grossing over $150,000. 30% down one year’s gross. Will 
introduce. Box 131-AJ0 l 

OPHTHALMOLOGIST completing prestigious two year vitre- 
ous retinal fellowship June 1979. Desires practice in asso- 
ciation, partnership or group. Box 132 AJO 
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NEW YORK: Experienced extracapsular intraocular lens im- 
plant surgeon; board certified; seeks part-time affiliation 
with surgically productive private practice or academic in- 
Stitution in N.Y.C., boroughs, Long Island, or Westches- 
ter. Box 133 AJO i 

OPHTHALMOLOGIST: 32, married, university trained, Board 
Certified. Completing excellent cornea fellowship June 
1979. Extensive IOL experience, extra oculoplastics train- 
ing. Seeks association or solo near moderate-sized- or 
larger city. Box 134 AJO- 


OPHTHALMOLOGIST: 30, trained in excellent academic/clin- 
ical university program; experience with laser, fluorescein, 
angiograms, pars plana vitrectomy, IOL's, and 
phacoemulsification. Seeks practice opportunity. All areas 
considered. Box 135 AJO : 

OPTOMETRIST: 1979 graduate of New York College of Op- 
tometry seeks professional employment iñ ophthalmology 
practice near Tampa area of Florida. Subspecialties: con- 
tact lenses, orthoptics, low vision. Box 136 AJO 


ILLINOIS: Opportunity to join three Ophthalmologists in 
drawing area of 250,000. Affiliate with strong eye depart- 
ment in youth oriented 35-man multispecialty group. Mid- 
western Big-10 University community of 100,000: with 
medical school. Excellent guarantee with early associate- 
ship, income based on individual productivity. Send CV 
Box 137 AJO. 

OPHTHALMOLOGIST: Needed in town of 30,000 in Eastern 


Pennsylvania one hour from Phildelphia. New general 
hospital..Box 138 AJO . 


OPHTHALMOLOGIST: 33, married, very well trained at uni- 
versity affiliated program seeks position in Seattle area; 
solo, partnership, or group considered. Box 139 AJO 


WANTED: Ophthalmologist to join busy group in Fort 
Lauderdale, Florida. Must have training in retinal and vit- 
reous surgery. Call 305-484-0700. 


OPHTHALMOLOGY: Clinical fellowships (3), University of 


Connecticut School of Medicine, 1 year postresidency 
training in retinal diseases; cornea-lens implant surgery; or 
glaucoma-nyro ophthalmology. 3 EET residency plus 
state license required. inquiries: J. O'Rourke, M.D., Pro- 
gram Director, Rm 1060, University of Connecticut Health 
Center, Farmington, CT 06032. Tel: 203-674-2480. An 
Equal Opportunity Employer M/F 


OPHTHALMOLOGIST WANTED: To join busy three-man 
group practice in July, 1979. Sub-specialty interest desir- 
able but willing to do general ophthalmology. Contact R. 
H. Goodwin, Jr., M.D., Box 369, Greenwood, SC 29646 


PROCESSING—ANGIOGRAMS: 18 years experience. Profes- 
sional ophthalmic laboratory. Fluorescein is our only proc- 
essing. For information write Jay H. Wruck, 1223 N. Glebe 
Road, Arlington, VA 22201. (703) 525-0651. 


FOR SALE: Acuity systems Auto-refractor, Model 6600. Pur- 
chased new in July 1976. For additional information write 
James R. McNair, MDPA, Box 1197, Rogers, Arkansas 
72756, or call (501) 636-0238 ' 

WANTED: Ophthalmologist to join very busy surgeon. Full 
partnership in one year. Must be board certified. For 
further information write Dr: Noel Book, 799 Oak St., 
Winnipeg, Canada or call collect (204) 284-5543. 


OPHTHALMOLOGIST: Large and successful practice in North- 
eastern Pennsylvania near Pocono resorts; covering the 
areas of Hazleton and Berwick are immediately available: 
Two (2) offices and excellent equipment; all facilities and 
equipment for micro-surgery; will divide locations if 
necessary. Experienced registered nurses and general 
ledger and tax bookkeeper optional. Contact Mrs. Marta 
Koven, Box 177, Hazleton, PA 18201 (717) 455-2645 or 
Attorney Anthony Falvello, Box A-103, R.D. #1, Sugar- 
loaf, PA 18249 (717) 788-4191. 
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Step up 


to a Surgidev Product 





90% of your orders for intraocular lenses 
are shipped within 24 hours. 


STYLE NO. 1-P 


STYLE NO. 2-P 


EER 


Lens dia 5mm Lens dia 5mm. . 
Haptic dia 6mm Haptic dia 6mm 


STYLE NO. 4-P STYLE NO. 9 


€ 


„Lens dia 5mm Lens dia 5mm Lens dia 5mm Lens dia3.5mm 


FOR INFORMATION OR ORDERING 


| EM a: 
a Wa | | ‘CALL COLLECT ANYTIME 
D EN C) RG ID Ws (805) 965-1085 


CORPORATION 1528. Chapala Street e Santa Barbara, California 93101 


CAUTION: Federal Law restricts this device to sale by or on the order of a physician. 





CAUTION: Investigational device limited by Federal law to investigational use. 





There’s a “soft touch” to Bleph?-10 (sulfaceta- But don’t let the soft touch fool you. Bleph 


mide sodium) that you won't find with any other exerts a potent antibacterial effect against a wide ra 
sulfa solution. It's the Liquifilm® (polyvinyl alcohol of both gram-positive and gram-negative pathoge 
1.4%) vehicle. ` Bleph-10..:for treatment of conjunctivitis, 

l 'There's no doubt that all sulfa solutions have corneal ulcer and other infections caused by 
the capacity to cause stinging- at least in some sulfa-susceptible bacteria. And Bleph-10 is logic: 
patients. But Liquifilm soothes and lubricates the treatment for infection that may follow foreign 
eye for greater patient comfort. And Liquifilm body removal. 
avoids corneal drying, which often occurs with Not only does Liquifilm give Bleph-10 its s 
aqueous-based preparations. touch, it helps prolong drug contact time. 

® 
Blepi1-10, the soft sulfa. 
(sulfacetamide sodium) 


BLEPH®-10 (sulfacetamide sodium) Liquifilm? sterile ophthalmic solution. Contains: sulfacetamide sodium. .. 10.0%. Indications: For the treatment of conjuncti 
corneal ulcer, and other superfiojal ocular infections from susceptible microorganisms, and as an adjunct to systemic sulfonamide therapy of trachoma. Contraindicat 
Hypersensitivity £5 sulfondniide preparations. Precautions: 1. The solutions are incompatible with silver preparations. 2. Nonsusceptible organisms, including fungi, 
proliferate with the use of this preparation. 3. Sulfonamides are inactivated by the aminobenzoic acid present in purulent exudates. Dosage and Administration: 1 to 2c 
into lower conjunctival sad every: 2 to 3 hours during the day, less often at night. 
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303 reasons to prescribe 


E@@NOGHLOR’ 15 mMfor 


chloramphenicol therapy. 





Reasons 1-300: Twice the medication | | Reason 302: Stability 
Econochlor 15 ml. gives your patients f ` Econochlor 15 ml. remains stable for 12 
300 drops* or twice the medication of f & months at room temperature. 


conventional 7.5 ml. chloramphenicols. 


At virtually the same price. & Reason 303: Ointment 


What's more, independent re- £ ` . Econochlor is also available in 

search shows 1 Qut of 3 patients E 4 ointment form. 

quire conventional chloramphenico i 3 | 

refills. =o why not save your patients E iz ECONOCHLOR 15 mi 

time and money. 1 ia e e 

n 301: E ioH Ww af. First choice for 

eason 301: Neutral p Ss" chloramphenicol therapy. 

Econochlor 15ml. is buffered to a neutral Alcan aborstonesitne: 

pH (7.0-7.5) for greater patient comfort. Fort Worth, Texas 76101 
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For Conservative Control 

of Diurnal Variation 

One drop of Isopto Carbachol 3% 
keeps IOP down for a full 8 hours*. 
Administered at bedtime, Isopto 
Carbachol 3% keeps IOP under con- 
servative control during the early 
morning hours. 


A Conservative Solution 
to Pilocarpine Sensitivity 


"Drance, S.M. and Flindall, R.J.: Canad. J. of Oph. 1: 
No. 4:292-296, Oct. 1966 


Available In: 3496 14% 21494 3% 
15ml 30ml 


Isopto Carbachol 






ISOPTO* CARBACHOL (carbachol) 


Sterile Ophthalmic Solubon Copyright ©) Alcon Laboratories Inc. 1978 
DESCRIPTION: A sterile ophthaimic solution Each mi contains Active Carbachol 0 75%, 15% 


t, 225%, ot 30% Preservative Benzalkonium Chionide 0.005% Vehicle 
Hydroxypropy! Methyicellulose 1 0% Inactive. Boric Acid Sodium Chionde. Sodium Borate. Purified Water 

CONTRAINDICATIONS Miotics are contraindicated where Constriction i$ undesirable such as acute iritis, and in those persons showing hypersensitivity to any Component ot 
this preparation 

WARNINGS: Carbachoi should be used with caution in the presence o! corneal abrasion to avoid excessive penetration which Can produce systemic toxicity. and in patients with 
acute cardiac failure, bronchial asthma, active peptic ulcer hyperthyroidism. gastrointestinal spasm, urinary tract obstruction and Parkinson s disease As with all miotics 
retinal detachment has been reported when miotics are used in certain Susceptible individuals The causal relationship has not been established 

PRECAUTIONS. Avoid overdosage 


ADVERSE REACTIONS This preparation is Capable o! producing systemic symptoms of à cholinesterase inhibitor even when Ihe epithelium is intact Ocular Transient ciliary 
and conjunctival injection. headache, and ciliary spasm with resultant temporary decrease of visual acuity may occur Systemic. Salivalion syncope. cardiac arnythmia 
gastrointestinal cramping. vomiting, asthma, and diarrhea may occur 


DOSAGE AND ADMINISTRATION. Instill two drops topically in the eyels) up to four times daily 


ALCON LABORATORIES, INC., FORT WORTH, TX 76101 
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Making and polishing the: 


bptical insert: ; 


? Checking the radius of the 


Dptical insert by using a 
precision optical lens bench 
o determine the diopter 
power. 


AE 


to broaden our range of 
power selection until we 
could meet our commitment 
of positive identification. 


A unique mold insert is 
designed for each front 
surface curve and engraved 
with the appropriate 
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4 Insert positioned in the mold 
base ready for injection. 


Thus, each lens is positively 
identified from its inception. 
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system positively guarantees 
the stated diopter power to 
within 0.25d of the power 
engraved. 


Consistent quality and 

the lodentification 
guarantee. Only from lolab 
the precision optics people. 


5 Intraocular lens after 
molding showing engraved 
diopter power number. 


6 Standard 1951 Air Force 
target which has been the 
normal criteria used in 
precision optics for 
assessing optical resolution. 


Toll Free in California: 
800 472-7770 
Telephone: 714 599-8347 





7 Quality control inspection 
in mold department, optical 
resolution and back focal 
length are verified with the 
use of an Auto-Collimator 
to determine diopter power. 


8 Quality control inspection q 
the finished lens assures 
physical specification and 
diopter power. 
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General 


Address manuscripts and other scientific communica- 
tions to Frank W. Newell, M.D., 233 East Ontario Street, 
Chicago, Illinois 60611. 


Manuscripts must be original material submitted solely to 
the AMERICAN JOURNAL OF OPHTHALMOLOGY. Two copies 
must be submitted; the second copy may be machine- 
duplicated. The entire manuscript, including case reports, 
footnotes, and references, must be typed in double space, 
with 1Uz-inch margins, on 84/2 by 11-inch heavy white bond 
paper. See Instructions to Authors (Am. J. Ophthalmol. 
86:739-742, November 1978). Copies of Instructions to 
Authors will be mailed on request. All manuscripts origi- 
nating in the United States must be sent by first class mail; 
those manuscripts originating outside of the United States 
must be sent airmail. Receipt of manuscript is acknowl- 
edged immediately. Author's proofs must be corrected and 
returned within 48 hours to Manuscript Editor, 233 East 
Ontario Street, Chicago, Illinois 60611. 


Fifty tearsheets will be supplied without charge to the 
author indicated on the first page of each article. Reprints 
may be obtained from Ophthalmic Publishing Company, 


233 East Ontario Street, Chicago, Hlinois 60611, if ordered 
at the time proofs are returned. 


Address news items and society proceedings to Thomas 
Chalklev, M.D., 700 North Michigan Avenue, Chicago, 
Illinois 60611. 


Exchange copies of medical journals should be sent to 
David Shoch, M.D., 233 East Ontario Street, Chicago, 
Illinois 60611. 


Subscription, requests for single issues, notices of change 
of address, advertising and other communications should 
be sent to Ophthalmic Publishing Company, 233 East 
Ontario Street, Chicago, Illinois 60611. Change of address 
notices must be received at least 60 days in advance and 
must include both old and new addresses. 


Claims for copies lost in the mail must be received within 
60 days from the date of issue. 


Advertisement insertion orders and copy must be received 
before the first day of the preceding month for which the 
advertisement is scheduled. 
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postage paid at Chicago, Illinois, and at additional mailing offices. Printed in U.S.A. 


Through the drape . . . even from across the room 


With the touch of a button on the cordless infrared remote 
control you photograph in sharp focus exactly what you see. 
Never move your hands or eyes from the operating scene. 
No cord, no cable release, no camera power supply cable, no 
extra person in the sterile area. At your command, anyone 


jean push the button from across the O. R. This is a Significant 
advance. 


» 


,With the new CONTAX RTS camera on any Zeiss Operation 
Microscope, you can enjoy unprecedented convenience, relia- 
ibility and quality in fully automatic remote-controlled photog- 
raphy: 

automatic exposure selection 

automatic shutter release 

automatic film advance. 


arl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (2 12) 730-4400. Branches in: 
Los Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don 
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And when you use Operation 
Microscope 6 on a motorized e 
floorstand, you enjoy A 
in addition: k: l 
motorized zoom eee ae 
motorized focusing 
motorized height adjustment. 


Add to this the superb Zeiss optics, plus the widest choice 
of accessories for coobservation and documentation. Result: 


The most undistracting and convenient aids to ease the burden 
of microsurgery. 


Write for details. 
Nationwide service. 


Atlanta, Boston,Chicago, Columbus, Houston, 
Mills, Ont., M3B 2S6. Or call (416) 449-4660. 
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Zeiss has a reputation for vision. 
Our Slit Lamps show why. 


You've seen copies of Zeiss Slit Lamps. But the copies 
have never achieved the Zeiss reputation. Why? Well, first 
there’s optics—the basis of Zeiss’ worldwide reputation for 
vision in all optical products from giant telescopes to tiny mag- 
nifiers. Look through Zeiss Optics and you'll see the difference. 

But that’s not where it ends. Engineers like Peter Hörenz 
in New York, and many others like him in West Germany and 
around the world, keep in regular contact with leading ophthal- 
mologists to stay abreast of their needs. 

That’s why only Zeiss can offer a full line of Slit Lamps 
—manual and motorized, stepwise and zoom. And, of course, 
the famous Photo-Slit Lamp, the ultimate in sophistication. 

That’s why only Zeiss can offer such a wide range of 
accessories and features. The unique Zeiss Beam-Splitter fits 


BRANCH OFFICES: BOSTON, CHICAGO, COLUMBUS, HOUSTON, LOS ANGELES, SAN FRANCISCO, WASHINGTON. D.C. 





all models, so that observation tubes and cameras (including 
TV) operate directly through the optics of the microscope. The 
flawless documentation really shows what a difference Zeiss 
optics can make. 

That’s why with Zeiss you can get an instrument truly 
designed for you—whether you're left or right-handed, tall or 
short, wear eyeglasses, or have any kind of special require- 
ments. 

See the difference for yourself. Ask for a demonstration. 
Write Carl Zeiss, Inc., 444 5th Ave., New York, N.Y. 10018. 
Or call (212) 736-6070. 

In Canada: 45 Valleybrook Drive, Don Mills, Ontario 
M3B 256. Or telephone (416) 449-4660. 

Nationwide Service. 
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Professional Results Start With Bausch&Lomb Refracting Instruments. 


For the professional 
results you expect from your 
refracting instruments, you 
need the new Bausch & Lomb 
Refractor, simply the world's 
most modern instrument for the 
rapid and accurate 
measurement of refractive error. 

The new Bausch & 
Lomb Refractor has been 
performance engineered to 
work with you ... not against 
you. Sphere, cylinder and axis 
power readings have been 
conveniently grouped for quick 


evaluation. Dual concentric 
leveling and P.D. adjustment 
knobs let you make critical 
adjustments with either hand at 
a single location. Thin line 
construction increases patient 
comfort and the accuracy of 
refraction testing. Synchronized 
cross cylinders, additive vertex 
power and a corneal alignment 
sight with measuring scale are 
just a few more reasons why 
this instrument provides the 
utmost in examination ease and 
prescription accuracy. 

Find out more about the 
new Bausch & Lomb Refractor 
and all of our refracting 


instruments, including the 
original Gireen's Refractor, 
Compact Acuity Projector 
featuring high fidelity test 
characters, and our complete 
selection of smartly designed 
chairs and stools. 


Bausch & Lomb 

Refracting Instruments... 

in a word, professional. 

Write for complete 

product information today. 


BAUSCH & LOMB (Sg) 
Scientific Optical Products Division 


ROCHESTER. NEW YORK 14602 | 
716-338-6000. TWX 510-253-6189 
TELEX 97-8231, CABLE BAUSCH & LOMB 
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You and Nikon. 


Discovering optics 
and illumination 

in an ophthalmometer 
thatruns . 
rings around | 
the others. 





Literal rings. A fluorescent ring illuminator that makes 
clear observation possible in a fully lighted room. Two- 
image coincidence focusing for precise measurement of 
corneal curvature. New human-engineered controls and 
shortened working distance for speed and efficiency. 
Topped off by superb Nikon optics. All in the new Nikon 
Ophthalmometer-1I. 

The illumination system, with opal glass frontpiece for 
color correction and easily replaceable fluorescent ring- 
lamp, reduces power consumption and heat generation. 

The two principal meridians are casily determined by 
a control handle on the compact body. Two independent 
control knobs permit simultaneous measurement of verti- 
cal and horizontal axes. The illuminated axes scales arc 
visible in the viewfinder. Instrument-to-patient alignment 
Is fast and precise. Every control is at the practitioner's 
fingertips. Few ophthalmic instruments are as well- 
designed as the new Nikon Ophthalmometer-II. 

Complete details are available from Nikon Inc.. Instru- 
ment Division, Ophthalmic Dept., Ehrenreich Photo- 
Optical Industries, Inc., 623 Stewart Ave., Garden City, 
N.Y.11530; (516) 222-0200. Look to Nikon 
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When chronic glaucoma becomes 
refractory to acetazolamide and 
miotics, consider NEPTAZANE 
before resorting to surgery. A 
significant number of patients no 
longer responding to acetazola- 
mide have been controlled by 
methazolamide! There are 
differences, too, when it comes to 
side effects, since many patients 
intolerant to acetazolamide may 
be maintained on methazola- 
mide. So whether the problem is 
inadequate |.0.P. control or drug 
intolerance, NEPTAZANE is worth 
a trial before surgery. 





Before prescribing. please consult complere 
product information, a summary of which 
follows 


Indications: For adjunctive rrearmenr of 
chronic simple (open angle) glaucoma 
secondary glaucoma, and preoperatively 

in acute angle closure glaucoma where 
delay of surgery is desired in order to lower 
intraocular pressure 

Contraindications: Severe or absolure glau- 
coma and chronic noncongesrive angle 
closure glaucoma. Of doubrful use in glau- 
coma due ro severe peripheral anrerior 
synechioe or hemorrhagic glaucoma 
Adrenocortical. hepatic. or renal insufficiency 
electrolyte imbalance state, e.g.. hyper- 
chloremic acidosis: sodium and potassium 
depletion srores 

Warnings: Although teratogenic effects 
demonstrated in rats ar high doses have nor 
been evidenced in humans. Methazolamide 
should not be used in women of child- 


METHAZOLAMI 


ex LEDERLE LABORATORIES. A Division of American Cyanamid Company Pearl River. New York 10965 


!' Havener 


WH Ocular Pharmo yy Third Ed The C. V Mosby ( Sr Louis 


m 7 . 
bearing potential or in pregnancy especially 
in the first trimester, unless the expected 
benefits outweigh porenrial adverse effects 
Precautions: Use with caution in parients with 
cirrhosis or hepatic insufficiency ro foresrall 
heparic coma: those on sreroid therapy; those 
with pulmonary obstruction or emphysema 
ro avoid acidosis. Electrolyre balance should 
be maintained. Although nor reported thus 
far with this drug, reactions common ro sulfon- 
amide derivatives. such as fever. leukopenia 
hemolytic anemia, bone marrow depression 
or renal calculi, may occur 

Adverse Reactions (relatively mild and 
disappear on withdrawal or dosage 
adjustment): anorexia, nausea. vomiring 
malaise. fatigue or drowsiness. headache 
vertigo. menrol confusion. depression 
paresthesias. Urinary cirrore excretion and uric 
acid outpur is decreased during use of this 
drug. bur urinary calculi have nor been 
reporred 


NEPTAZANE 


Tablets 
50 mg. 


1974 pg 478 ala B 





for anterior segment surgery 


Long lasting tensile strength in vivo. Inert, it induces / 
minimal tissue reaction. Monofilament smooth, it pas- 4 
ses easily through tissue. Its unique controlled linear NS 
elongation makes PROLENE suture extremely pliable S 
and provides the surgeon with a built-in "signal" for 

optimum knot security. Highly visible, PROLENE su- 

ture is available in a wide variety of specialized needles, 

including the 10-0 size swaged to the MICRO-POINT* 

GS-9 spatula needle and the BIF-4 blunt point needle. 


ized by steam autoclave as it may affect needle pull-off. 
PRECAUTIONS — As with other synthetic sutures, knot security requires the standard surgical technic of flat and square ties, with additional throws if indicated by 


surgical circumstance and experience of the operator. ADVERSE REACTIONS — Transitory local inflammatory reactions have been reported. SUPPLIED — 
le in pigmented and clear sutures, sizes 2 thru 4/0. See package insert for full information. 


"Trademark © ETHICON, INC. 1977 









Our Quality? 


ask our 
customers. 






Our lenses are lathe-cut and 
hand polished from Polymethyl- 
methacrylate (Perspex CQ). 


Our quality... 


77541, Phone (713) 233-8611 WATTS 1-(800) 231-2330 / 231-2331 


Q Intermedics Intraocular Inc., 1978, P.O. Box 617, Freeport, Texas 





For people who need 
more light, Hoyas 99 Multicoated lens 
brings tidings of comfort and joy. 


Christmas greetings to your older patients who need the extra light 
from the coated lens that to see in dimly lit environments. 
makes every day merry You can also send us your glass lenses and 


and bright. The Hoya99 we'll apply the exclusive, guaranteed Hoya 99 
Multicoated. It transmits ^ Multicoat. It works on multi-focals, too. And, 

99% of usable, visible light of course, we still fill complete prescriptions. 
The Hoya 99 Multicoated lens. Tis the 


reason to be jolly. 





,to the eye. That' s 776 more light than other 
class lenses. Which is particularly important 





HOYA LENS OF AMERICA, INC. 


Hoya Lens of America, Inc., 970 Knox Street, Torrance, CA 90502 
i" WATS: 800-421-1993/California WATS: 800-262-1587. Alaska/Hawaii WATS: 800-421-2790. 





AOSOFT Contact Lenses are available locally throughout 
the U.S. A nationwide network of distributors can 
provide 24-hour delivery of AOSOFT® (tetrafilcon A) 
Hydrophilic Contact Lenses. In some cases, you can get 
"same day’ service. 

For the names of the AOSOFT distributors in your 
area just call 800-225-7465, toll free. In Massachusetts, 


call 800-922-8167. 


® 
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HYDROPHILIC CONTACT LENSES 


® 
American Optical Corp.’ 


SOFT CONTACT LENS DIV. 
Southbridge, MA 01550 
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Three 
Practical 


Solutions To 


Soft Contact 
Lens Care 
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Sterile Sterile, Preserved 





Lens Lubricant Daily Cleaner Saline Solution 

Sterile solution for in-the-eye A daily-use sterile solution that A premixed, buffered solution 

lubrication and rewetting of soft helps remove mucus and de- for heat disinfection. rinsing, 

and hard contact lenses. Avail- posits from lens surfaces to help and storage of soft contact 

able in 0.5 oz. bottles keep them clean and clear lenses. Available in 4 oz. and 
Supplied in 1.5 oz. bottles 8 oz. bottles 


One name to remember... That's Bausch & Lomb...fora complete product line that 
provides added convenience to you and your soft contact lens patients. 


Now all Bausch & Lomb products are available in blue and green packages for easy 
recognition. It's easy for your patients to select just the right product that is now available 
for use with their lenses. 


Three new items now supplied in Care Kits. Your newly fitted patients will be 
able to start the new care and cleaning regimen with samples included in their Care Kits. 
Replacement solutions for all patients can be obtained through you or at the local pharmacy. 








Introductory Offer for New Care Products from Bausch & Lomb October 2— December 8, 1978 
Regular Cost Promotional Cost Order Quantity 
Promotional Minimum Minimum Stated in 
Product Reorder No. Allowance Order Qty. Cost Order Qty. Cost Individual Units 
Saline Solution 8 oz. 620103  1FREE with 11 12 $13.44 12 $12.32 
Saline Solution 4 oz. 620102  1FREE with 11 12 $ 9.60 12 $ 8.80 
Daily Cleaner 1.5 oz. 621002  1FREE with 11 12 $17.28 12 $15.84 
Lens Lubricant 0.5 oz. 622001  1FREE with 11 12 $17.28 12 $15.84 
Counter Display 629002 81/3% off plus 1 $33.92 1 $29.09 
Assortment* $2.00 display 
allowance 

Lens Carrying Case 140307-350 1FREE with 5 6 $19.50 6 $16.25 
Disinfecting Unit II 140375  1FREE with 11 1 $23.00/ 12 $253.00 

$276.00 

per doz. 
Care Kit II 140384 1 FREE with 11 1 $29.50/ 12 $324.50 

$354.00 

per doz. 


"Counter Display Includes: 12—80z Saline  4—40z Saline 6—Daily Cleaner 6—Lens Lubricant 

Other promotional items and advertising allowance available. Please contact your SOFLENS Division representative for details. Indicate 
quantity of care products you wish to order and fill in name and address below Please include account number. Send to Bausch & Lomb, 
SOFLENS Division, Dept. 3304, 1400 N. Goodman Street, Rochester, NY 14602. AJO11-78 











Name i i mE Account Number 








Address 








City | State Zip 


AVOID 
CONTAMINATION 
AND INFECTION 


|. CONVENIENTLY 


Protection against the risk of contam- 
ination, and possible infection, inher- 
ent in the use of sodium fluorescein 
solutions—one good reason for pre- 
ferring sterile, individually wrapped, 
disposable FLUOR-I-STRIP-A.T. 
Other good reasons: FLUOR-I- 
STRIP-A.T. is convenient and easy to 
use. With FLUOR-I-STRIP-A.T., you 
can control contact time, thus 
obtaining just the right amount of 
fluorescein needed. There's little 
chance of excess fluorescein to stain 
face or clothing, and the waterproof 
grip prevents staining your fingers. 











Easy to use: simply retract 
the upper lid, apply the dry orange 
tip of the flexible applicator to the 
bulbar conjunctiva at the temporal 
side. 





FLUOR-I-STRIP:A.T. 
(sodium fluorescein) 


STERILE 
OPHTHALMIC 
APPLICATORS 


Specially prepared applicators impreg- 
nated with a sodium fluorescein solution 
which also contains chlorobutanol (chloral 
derivative) 0.596, polysorbate 80, boric 
acid, potassium chloride, and sodium car- 
bonate. 

Supplied: No. 1048—Boxes of 100 enve- 
lopes, each envelope containing two sterile 
strips. 





"^e Ophthalmos Division 
ReX AYERST LABORATORIES 
KE New York, N.Y. 10017 7302 
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Balance—the key to Softcon comfort 


Lens water content of 55%. 
Hydroequivalence closest to that of cornea. 


m Enhances lens/cornea compatibility. 


m Ensures wearer comfort without compromising 
handling or optical properties. 


m Improves permeability and fluid exchanges. 


m Maintains constant environment of fresh tears 
due to exceptional tear pump action. 





m" 
Balance —the key to Softcon fit 


Computerized lens geometries. 
Lathe-cut miniscleral configuration. 


m Provides uniform carrier geometry for all lens powers. 


m Offers “fast-fit” techniques in 6 lens geometries 
(3 of which will fit 80% of patients). 


m Achieves superior centration and stable visual acuity. 


m Permits refined power adjustment without 
compromising fit and comfort. 


see next page for full prescribing information. For further details. fill out and mail this coupon 
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Joftcoi | Please tell me more about the new SOFICON® (vifilcon A) Contact Lens 
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(vifilcon A) | L]Send information 
meets LJ Have representative call on 
| (Best Day) (Best Time) High 
the | The SOFTCON Lens was worth waiting for Kn. ub DE 
toug he ST | O Here is my order for SOFTCON Lenses 6 Lenses O g [] o 
12 Lenses O CJ g g 
tests | MlesssO OF 0 D 
with the | My SOFTCON Distributor is 
| 
softest | now prescribe or dispense 
touc h | (Contact Lenses) 
| Name 
J AV & | | Address 
by Iu uu | 
American Optical Corp.. o» ————— À-—07À Zip 
SOFT CONTACT LENS DIV. | 
Southbridge, MA 01550 | Telephone 
| 





SOFICON* (vifilcon A) Contact Lens 
Vision Correction Use 

DESCRIPTION The SOFTCON (vifilcon A) Contact 
Lens is a hemispherical flexible transparent 

shell which covers the cornea and part of 

the sclera. The lens is composed of vifilcon A, 

a soft hydrophilic plastic co-polymer 

of 2-hydroxyethyl methacrylate and povidone. 
USP. The chemical name is: Poly (2-hydroxyethy! 
methacrylate-co-ethylene dimethacrylate- 
co-methacrylic acid-g-povidone). When fully 
hydrated, the lens contains about 55% water 
by weight 

INDICATIONS The SOFTCON Contact Lens is 
indicated for the correction of visual acuity in 
persons with non-diseased eyes and in aphakia 
It is indicated for persons who have spherical 
ametropias, refractive astigmatism usually 1.50 
diopters or less and/or cornea! astigmatism of 2 00 
diopters or less 

CONTRAINDICATIONS Presence of any active 
infection or inflammation of the eye, insufficient 
tears, corneal hypoesthesia or any systemic 
disease which may affect the eye adversely or be 
exaggerated by wearing contac! lenses 
WARNINGS Medications and Eye Drops— ^ne 


SOFTCON Contact Lens must be stored only in 
FLEXSOL* soaking solution. NEVER USE CONVEN- 
TIONAL HARD CONTACT LENS PRODUCTS WITH THE 
SOFICON CONTACT LENS. No ophthalmic 
solutions or medications may be used by 
SOFTCON Contact Lens wearers immediately prior 
to or during wear of the lens. No solutions other 
than PREFLEX*, FLEXSOL. and NORMOL* used for 
cleaning and chemical disinfection may be used 
Aphakic Patients — Patients who have undergone 
surgery for cataract removal should not be fitted 
with SOFTCON Contact Lenses during the 
immediate post-operative period, until, in the 
opinion of the surgeon. the eye has healed 
completely 

Abrasions and Infections—!f a lens becomes 
less comfortable to the wearer than when ıt 
was first placed on the cornea, the lens 

should be removed immediotely, and the 
wearer's eye and the lens examined for the 
possible presence of a foreign body If any 

eye abrasion, ulceration, irritation or infection 

is present, or any abnormal eye condition iS 
observed concurrently with lens wear, the lens 
should be removed immediately and a 
clinician must be consulted 

Lens Care — WEARERS MUST ADHERE TO THE 
RECOMMENDED DAILY CLEANING, CARE AND 
DISINFECTION REGIMEN AS DESCRIBED IN THE 
SOFTCON WEARER'S BOOKLET. FAILURE TO ADHERE TO 
THE RECOMMENDED PROCEDURES MAY RESULT IN 
THE DEVELOPMENT OF SERIOUS EYE INFECTION. 
Wearing Restriction — Ihe lens should be removed 
before sleeping or SWIMMING and should not be 
worn in the presence of irritating fumes or vapors 
Visual Blurring—!f unusual visual blurring Occurs 
the lenses must be removed until the condition 
subsides. If blurring persists see your eye care 
practitioner 

PRECAUTIONS Storage — he SOFTCON Contact 
Lenses must be stored only in FLEXSOL soaking 
solution If left exposed to air, the lenses will 
dehydrate, becoming hard and easily damaged 
If a lens Gehydrates. it should be carefully 
handied and soaked again in FLEXSOL until if 
returns to its normal soft, supple state 

Cleaning and Disinfection — THE SOFTCON 
CONTACT LENS MUST BE BOTH CLEANED AND 
DISINFECTED DAILY. ONE PROCEDURE DOES NOT 
REPLACE THE OTHER. 

Cleaning — Daily cleaning is necessary to remove 
mucus and other deposits which may have 
accumulated on the lens surface from normal! 
ocular secretions, airborne debris, or handling 
The lenses must be cleaned before being 
disinfected. as deposits on the lens tend fo 
harden and become more difficult to remove after 
the lenses are disinfected 

Disinfection—Lenses must be disinfected daily 
according to the chemical disinfection regimen 
For chemical disinfection, all three solutions 
PREFLEX, FLEXSOL, and NORMOL. must be used 
and must be changed daily. In the event that 
the chemical disinfection materials are not 
available, the lenses should not be worn 


First Class 
Permit No. 1 
Southbridge. 
MA 01550 





BUSINESS REPLY MAIL 


No postage stamp necessary if mailed within the United States 


Postage will be paid by 


American Optical Corporation 
SOFT CONTACT LENS DIVISION 


44 Mechanic Street 
Southbridge, MA 01550 


Attn: Dept A 


D 


Hygiene — Hands mus! be washed, rinsed 
thoroughly and dried with a lint-free towel before 
handling the lenses. COSMETICS. lotions. soaps 
oils and hand creams must not come in contact 
with the lenses since eye irritation may result 
If aerosol sprays are used while the lenses are 
being worn, the eyes must be kept tightly closed 
until the sprays have settled 
Fluorescein —Use of fluorescein while the patient 
is wearing the lenses may cause the lenses fo 
become discolored Whenever fluorescein is used, 
imigate the eyes with preserved normal saline 
solution, and wait at least one hour before 
replacing the lenses Too early replacement may 
allow the lenses to absorb residual fluorescein 
irreversibly 
ADVERSE REACTIONS Serious corneal damage may 
result from wearing lenses which have been 
soaked in conventional (hard) contact lens 
solutions 
Eye irritation may occur within a short time 
after applying a hypertonic lens Removal of the 
lens will relieve the imfation Very rarely, a lens 
may adhere to an eye as a result of a patient 
sleeping with the lens on or while wearing a 
hypotonic lens If a lens adheres for ony reason, 
apply a few drops of ADAPETTES* directly to the 
eye and wait until the lens moves freely before 
removing ıt 
Clinical studies indicate that cornea 
edema as manifested by symptoms such Os 
rainbows or halos around lights, or visual 
blurring may occur if lenses are worn for too 
long a time. Removal of the lenses and a res! 
period of at least one hour generally relieves 
these symptoms. If symptoms do not subside 
promptly, or if excess tearing, unusual 
secretions, or photophobia develop. 
professional consultation should be obtained 
DOSAGE AND ADMINISTRATION Fitting — Usual 
methods of fitting conventional (hard) contact 
lenses do not apply to the SOFTCON Contact 
Lens 
For a detailed description of the fiting 
technique. refer to the SOFTCON Fitting Booklet 
Wearing Schedule — Ine wearing schedule should 
be determined by the eye care practitioner 
Studies have not been performed to support 
the safety of this lens for longer than the 
recommended weanng time 
Patients should wear their lenses for 8-16 hours 
on the day the lenses are dispensed. If patients 
cannot tolerate 16 hours of tens wear daily, the 
eyes should be examined and the lens fit 
re-evaluated 
Lens Care and Handling — Care must be taken on 
the initial visit to assure that the patient is 
supplied with a SOFTCON Care Kit and fully 
understands all proper care and handling 
procedures for the lenses. As with any contact 
lens patient, regular re-examination visits are 
necessary to assure ocular health and patient 
compliance with instructions 
How Supplied —Each lens is shipped sterile in a 
sealed glass vial containing buffered normal 
saline solution. The vial label is marked with the 
base curve, dioptric power. diameter and the 
manufactunng identification number of the lens. 
Patient Care Kit —The SOFTCON Core Kit is a 
package required for cleaning. disinfection 
and storage of the lenses. It consists of the 
following 
@ Carrying & Storage Lens Case 
li PREFLEX* Sterile Cleaning Solution 
Bi FLEXSOL* Sterile Disinfection and 
Storage Solution 
BB NORMOL* Sterile Rinsing Solution 
ll ADAPETTES* Sterile Lubricating Solution 
B SOFTCON Wearer's Booklet 
Caution: Federal law prohibits dispensing 
without prescription 


PREFLEX*, FLEXSOL*, NORMOL *, 
and ADAPETTES*, Trademarks 
of Burton. Parsons & Co. Inc 


American Optical Corp.. 

SOFT CONTACT LENS DIV., 

Southbndge MA 01550 

Aug 1978 ^0024 
* 


~ 


Printed inUSA 










Introducing 


METROLENS II 


A 
mit 


DP M 


Rodenstock 





.New Automatic Measuring and Recording Lensmeter. 


e new METROLENS 11 is a com- 
xtely automated instrument for 
iable and repeatable measure- 
ent of ophthalmic and contact 
ises. METROLENS 11 is human- 
gineered for easy operation. A 
ple pushbutton panel reduces 
rator training time.to a matter 
minutes. 


crocomputer-based, METRO- 
S 11 measures sphere, cylinder, 


axis, and prism components with 
high accuracy. The instrument's in- 
ternal accuracy exceeds the require- 
ments of the American National 
Standards Institute. 


Display of measurements can be 
selected in increments of 1/8D or 
1/4D. Plus or minus cylinder conven- 
tions can be selected. Polar or rec- 
tangular prism conventions can also 
be selected. 


METROLENS 11 presents the meas- 
urements for both left and right 
lenses simultaneously on a video 
display. Precise lens centering is 
simplified by the use of a graphic 
video display. 

Hard copy printer is optional. 


Write or call for complete details. 


Rodenstock Instruments Corporation 


1043 KIEL COURT 


SUNNYVALE, CA 94086. 


TELEPHONE: 408/734 - 9910. 


OWTCINE CALICADAIIA AALI TAILL PRR nnan 


Imanan A o 
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are you 
moving? 


Notify: 

AMERICAN JOURNAL OF OPHTHALMOLOGY 
Subscription Correspondent 

233 E. Ontario Suite 1401 

Chicago, IL 60611 


222177 
PAUL BROWN M.D 


4500 E ONTARIO 
CHICAGO IL 60611 





IT SAVES TIME WHEN YOU INCLUDE YOUR AJO NUMBER 


Enter your number here 


[IL Ee 


Please change my address, effective 





————————————————€ 


PLEASE MAIL TODAY! 
Address Changes Take Six Weeks 





from: 


Name 





Street 








City | State. |. Zip 


to: 


Street - 





City —.— | State — Zip 


NEOSPORIN 
Ophthalmic 


Solution Sterile 
(Polymyxin B- 
Neomycin- Gramicidin) 


Each cc contains: Aerosporin® brand 
Polymyxin B Sulfate 5,000 Units, neomycin 
sulfate 2 5 mg (equivalent to 1.75 mg neo- 
mycin base); gramicidin 0.025 mg. Vehicle 
contains alcohol 0.5%, thimerosal (preserva- 
tive) 0.001% and the inactive ingredients 
propylene glycol. polyoxyethylene poly- 
oxypropylene compound. sodium chloride 
and purified water 


NEOSPORIN' 
Ophthalmic 


Ointment Sterile 
(Polymyxin B- 
Bacitracin-Neomycin) 


Each gram contains: Aerosporin® brand 
Polymyxin B Sulfate 5,000 Units; zinc baci- 
tracin 400 Units; neomycin sulfate 5 mg 
(equivalent to 3.5 mg neomycin base); 
special white petrolatum qs 

Brief Disclosure below applies to the solu- 
tion and ointment. 

INDICATIONS: For the short-term treatment 
of superficial external ocular infections 
caused by organisms susceptible to one or 
more of the antibiotics. 


CONTRAINDICATIONS: 
Contraindicated in those persons who have 
shown sensitivity to any of the components 


WARNINGS: 

Prolonged use may result in overgrowth of 
nonsusceptible organisms. Ophthalmic Oint- 
ment may retard corneal healing 


PRECAUTIONS: 
Culture and susceptibility testing should be 
performed during treatment 

Allergic cross-reactions may occur which 
could prevent the use of any or all of the 
following antibiotics for the treatment of 
future infections: kanamycin, paromomycin 
streptomycin, and possibly gentamicin 


ADVERSE REACTIONS: 

Neomycin is a not uncommon cutaneous 
sensitizer. Articles in the current literature 
indicate an increase in the prevalence of 
persons allergic to neomycin. Complete 
literature available on request from 
Professional Services Dept. PML 


» Burroughs Wellcome Co. 
Research Triangle Park 
Wellcome North Carolina 27709 


T } We 


In the application of topical ocular solutions, 


“Pouch” technique quadruples 
| the amount of solution 
| e eye 















l 


Have patient put head back. Gegtly 
pull lower eyelid away from eyéto 
make a pouch. Have the patient look 
up. B 










2 


Put one drop into the cul-de-sac 
(conjunctival pouch) without touching 
the eyelid or lashes. 








Have the patient look down, then [ a 
gently lift the lower eyelid and make Solution S il 
contact with the upper lid. teri e 


(Polymyxin B-Neomycin-Gramicidin) 


d Burroughs Wellcome Co. 
4 e Research Triangle Park 
Have patient keep eye closed for one p~ Wellcome / North Carolina 27709 
or two minutes so blinking doesn't i 
activate lacrimal pump. A 


The use of the “pouch” method of applying Neosporin ® 
Ophthalmic Solution or Ointment is recommended as good medical 
technique. In the eye, this product's triple-overlapping antibiotic 
formula is effective against a wide range of gram-negative and 
gram-positive bacteria. Efficacy has been proven in millions of uses 
over the past 20 years. 


l. Fraunfelder FT, Hurwitz J. Marsey M: Presentation at Las Vegas Meeting of Association for Research in 
Vision and Ophthalmology and the American Academy of Ophthalmology and Otolaryngology, Oct 6 
1976, as reported in Clinical Trends in Opkthalmology, April 1977 


In a controlled study comparing a variety of common techniques, retention of eye drops on the eye 


after a five-minute interval went from 16% :o 53% when the pouch technique was utilized in the under 20 See adjacent page for 
age group, A 64% retention rate was achieved in the 50-60-year-old age group brief prescribing information 


- video e and controls. Not. on y is it orig! 
sharper than charts or projectors, it has a microproce 
| Qa does wonders for productivity, accuracy, 

| and convenience. 











iys have completely different characters. 


ient's iitauay B-VAT’s character displays are 

y sharp, bright, and precisely proportioned; They 
can't be memorized, because random combinations may be 
generated each time a display goes up. Successive lines al- 


acuity, in Snelling increments or in increments of five, fall the 
- way from 20/10 to 20/400 (for the first time a low=vision 

: patient's acuity can be closely determined). 

| The display can be set up at any viewing distance between 
10 and 20 feet, with the letter sizes adjusted 
accordingly. A duo-chrome test is built in. 





You can establish 





Your control console. You have your own display showing exactly 
what the patient sees and a control console. That means you 
see. Can face the patient normally and watch his actions while 


































nn 
" 
pm 


simultaneously selecting displays and monitoring them. 


You select characters and lines instantly at the touch 
of a butto&. No waiting for slides to advance, no lens 
cleaning of bulb replacement. 

Patient acuity threshold is established quickly using 
B*VAT's zoom control: A 20/15 letter grows in incre- 


ments of five automatically until the patient recognizes it, 


at which point the size is displayed in lighted numbers 
on your control panel. 

No need to stop and record test results. They can be 
stored i in B VAT's 

"memory" and in- 

stantly recalled for 
recording. 

B-VAT is a better 
idea whose time 
has come. It does 
everything the stan- 
dard test requires, 
only faster, more ac- | 
curately, and with 
unprecedented 
convenience. 
Two good looks L th. 
will convince you. Mail the coupon or call us and 
we'll arrange a demonstration. 800-225-0462. 





_, EJ Please call me to arrange a demonstration 
| | of B-VAT. 
3 L Please send me more information. 
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TRANS PARS PLANA 
PHOTOCOAGULATIO 
ju 


-— 


a 


xe 
A a -- oF 


Lu 


“The Charles 
Endophotocoagulator” 


Steve C 
Memphis 


@ TRANS PARS PLANA PHOTOCOAGULATION 
e FOCAL TREATMENT OF RETINAL TEARS 
e FOCAL TREATMENT OF SURFACE NEO-VASCULARIZATION 


The Charles Endophotocoagulator is a special The Clinitex LOGs with the Charle 
delivery system attached to the Clinitex LOG-2 coagulator probe are portable, req 
or LOG-3 for trans pars plana photocoagulation. electrical facilities or water cooling 


The 0.89 mm (20 gauge) autoclavable, foot- Hospital costs are reduced as thi 
switch activated probe is compatible with tem may be used as a convention 
incisions for vitrectomy instruments (Clinitex ulator as well as an endophotocoag 
VISC-X and others). 





CLINITEX division of Varian 
183 Newbury St. 
Danvers, MA 01923 


Name Title 





Hospital or Clinic s.a 
WaldnadE o ye t a OG 


STE Loo Etica D 
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Project a 
New Image 


Marco's new chart projector 
matches quality craftsmanship 
and economy with a sleek desig 
to enhance the decor of your office 
| The variable focus objective 
barrel provides accurate testing 
sual acuity for any refractin 
‘from 10 to 20 feet. The 
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New Formula VISALENS. 


The wetting solution that starts your 
patients off with more comfort than ever. 


Now you can recommend a wetting solution 
that makes the hard contacts your patients 
wear feel more comfortable: new formula 
Visalens.? In tests* with people who wear hard 
contacts, those who expressed a preference 
preferred new Visalens to the original formula 
for its wetting action and its ability to lubricate 
and moisten lenses. People also liked the way 
new Visalens keeps eyes moist and provides a 
thick, more comfortable cushion between the 
lens and the eye on insertion. 

We have also reformulated Visalens Soaking/ 
Cleaning Solution, the new antiseptic solution 
with special ingredients formulated to aid in 
cleaning hard lenses (after removal) of ocular 
secretions. 

So for your patients who wear hard contacts, 
recommend new Visalens Soaking/ Cleaning 
Solution — and recommend the wetting solu- 
tion that makes hard contacts feel more com- 
fortable: new formula Visalens. 


"VISALENS REFORMULATION STUDY * 


From the makers of Visine. 


For professional sample kit send coupon 
or call toll-free 800-447-4700. 
(In Illinois call 800-322-4400) 


—————— ———— — 


isn Professional sample kit on request. 


To receive free samples (one dozen each of new Visalens Wet- 
ting Solution and new Visalens Soaking / Cleaning Solution) for 
your patients, just fill out the coupon below. 








Name 





Please Prin: 


Address 





City 








State ————— : 
Must Include 

Mail to. Visalens Redemption Center, Leeming Division, Pfizer Inc., 100 Jefferson 
Road, Parsippany, N.J. 07054 
AJO 

mI EI MIL LEAL ose 


1978. Pfizer In« 
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Unique Instrument Objectively 
Measures Ieefractive Error And 
ASTOMOTISM Quickly And Accurately 






Procedure is more comfortable forthe 
patient, seldom requires mydriasis... 


and the technique Is quickly mastered 




















2t: al 


by practitioner or paramedic. | 
The Rodenstock Refractometer PR 50— now distributed by : 
Coburn Optical Industries Inc. —is an economical instrument i 


which gives accurate refractive readings and measures astig- 


matism, giving precise axis location of the correcting cylinder in 
just a few minutes. ! 


By quickly measuring the degree of refractive error, the Rodenstock 
Hefractometer PR 50 greatly shortens the time for objective 

refraction...allows practitioner or paramedic to serve patients 
more conveniently. 





Coburn — your source for 
all Rodenstock instruments 


Coburn is now distributor for all Rodenstock Ophthalmic 
Instruments as well as for Rayner Intraocular Lenses. 
Service is available on all Rodenstock Instruments. 


Coburn Optical Industries Inc. 
Professional Products Division 
P.O. Box 351 

Petersburg, Virginia 23803 


Gentiemen, 


| 
| 
| 
| 
| Please arrange a demonstration of the Rodenstock 
j Refractometer PR 50 in my office. 

| 

| 

| 

I 


Name 





Address 








Expert 
Surgical 
Assistants 


The RELIANCE ® 880 Fully 
Powered Chair/Table positions 
patients at the touch of a button 
for pre and post op, exam and 
treatment and for minor surgery. 
Handsome, rugged and efficient- 


its designed to serve you well 
for decades. 

The RELIANCE. 556 Pedal 
Hydraulic Stool lets you change 
height without procedural inter- 
ruption. The support arm can be 
draped for micro surgical pro- 
cedures, and additionally, can 
serve as an abdominal or back 
rest for maximum comfort. A 
foot operated floor locking 
device keeps it in place. Low 
center of gravity and five legs 
provide excellent stability. 





... in ocular measurement 
and IOL power determination. 


Consistent accuracy in axial measurement of ocular structures is yours with the 
clinically proven Sonometrics Digital Biometric Ruler, DBR-300. 
Comfortable examination of a seated patient is performed with no preparation 
and with repeatably accurate measurements. A mechanically pressure- 
controlled probe virtually eliminates globe distortion. Axial length is displayed 
clearly as both linear A-scan and digital readout on the same oscilloscope 
screen. Photography of displays is simple and instant. The compact, mobile 


DBR-300 is as easy to use as an applanation tonometer. Learn more. 
oend this coupon or call 


collect, (212) 765-8205 








DBR-300 oscilloscope presentation 
showing characteristic A-scan pattern 
along the visual axis and simultaneous 
readout of axial length in millimeters. 








: DBR 
ig 300 


DIGITAL 
BIOMETRIC 
RULER 


SONOMETRICS 
SYSTEMS, INC. 


16 West 61st Street 
N.Y.. N. Y. 10023 








NAME __ 


HOSPITAL 


ADDRESS. . 


"iom ee S| 


TELEPHONE | 
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synonymous with 


patient comfort 
and proper fit. 


Unlike ordinary plastic eyeglass 
frames, OPT YL frames 
maintain their adjusted optical 
center, do not distort or 

require constant re-alignment. 





The secret of OPTYL's stability is in 
its molecular filaments and their 
chemical bonding. Ordinary acetate or 
celluloid frames have filaments that are not 
uniformly distributed throughout the frame 
material. The filaments are physically 
mixed and interspersed in irregular 
patterns, leadina eventually to structural 
weakness. Plasticizers, added to strengthen 
the material, are likewise scattered and 
irregularly distributed among the filaments. 
Both the filaments and plasticizers move 
or "creep" within the material, affecting 
frame fit and requiring repeated adjust - 
ments by the optical dispenser. 


OPTYL frames 
maintain their fit 


and comfort regard- 


less of anatomical 


variations of the 
human head. 





Unfortunately, the human head does not 
provide an ideal standard support for 
eyeglasses. Noses, bridges, and ears differ. 
It rarely occurs that the head is perfectly 
bisymmetric. Yet for frames to fulfill their 
function in holding corrective lenses in 
front of the eyes, they must fit firmly on the 
head. To keep eyeglasses accurately posi- 
tioned, supporting points, such as the 
bridge and ears, and friction are necessary. 
This means that frames are subject to con- 
tinuous tension when worn. 

Because the "creep" or movement of fil. 
aments in acetate frames is accentuated by 
this tension, a proper fit cannot be main- 
tained over a prolonged period. When 
frame distortion occurs, pressure on sup- 
porting points may become excessive, 
leading to pressure necrosis, damage to 
underlying tissue and discomfort. 





BA 
STRUCTC 


ORDINA 
FRAN 





OPTYL frames maintain tl 
nal fit and comfort longer be 
their chemical bonding proh 
ment migration. ORTYL ma! 
stable. Its bonded filaments 
however, be unlocked with ł 

This, referred to as the Th 
Lock feature, permits frame 
Because of this feature, OP 1 
frames are programmed wit 
"Memory" affording retentic 
proper fit. 

OPTYL molecular filamen 
uniformly set and lie within i 
patterns. No plasticizers are 
The filaments are also interl 
cross-linked, giving added s 
yet flexibility. The results ar 
OPTYL advantages: stability 
dom from filament “creep” e 
distortion. This means that « 
corrective lens is establishec 
inserted within the frame, it 
stationary, even with contini 
of the eyeglass. OPTYL fran 
quire little, if any, re-adjustn 
proper fit. 
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Iliff, Iliff & Iliff 
OCULOPLASTIC SURGERY 


This authoritative new atlas provides expert coverage of 
plastic eye surgery techniques including: ptosis surgery, 
blepharoplasty, lid tumor resection, trauma surgery, recon- 
struction of congenital deformities, and correctiomof entro- 
pion and ectropion. The accompanying test outlines indica- 
tions for surgery, selection of technique, the procedures 
themselves, and complications. And the authors highlight 
the surgical approaches with which they've had the most 
success, and procedures are brilliantly illustrated with 
detailed surgical drawings and hundreds of explicit color 
photographs. 


By Charles E. Iliff, MD, Prof. of Ophthalmology; W. Jackson Iliff, MD, 
Asst. Prof. of Ophthalmology; and Nicholas T. Iliff, MD, Instructor of 
Ophthalmology; all of the Wilmer Institute, Johns Hopkins University 
and Hospital, Baltimore, MD. About 350 pp., 700 ill. (95 color plates) 
Ready soon. Order #4970-X. 


Bech & Jensen 
EXTERNAL OCULAR TUMORS 


Profusely illustrated including color plates, this text/atlas 
presents the histopathologic aspects, gross appearances, 
and clinical correlations for almost every external eye 
tumor you'll encounter in practice. Each illustration is 
accompanied by precise clinical information and preferred 
treatment methods. Coverage includes papilloma, 
atheroma, angioma, and much more. 

By Knud Bech, MD; and Ove Aksel Jensen, MD; both of the institute 


of Ocular Pathology, Copenhagen. 65 pp. 116 ill., plus 4 color plates 
$20.00. May 1978. Order #1613-5. 


Scheie & Albert 


TEXTBOOK OF OPHTHALMOLOGY 
Oth Edition 


Completely reorganized, the new edition of this classic text 
is now divided into three parts: Introduction to Ophthal- 
mology, Ophthalmic Evaluation, and Clinical Ophthalmol- 
ogy. New chapters discuss ophthalmic ultrasonography, 
neuroradiology, and fundus fluorescein angiography. The 
excellent illustrations and clinical thrust of previous editions 
have been retained in this revision. 


By Harold G. Scheie, MD, ScD, FACS. OBE, William F. Norris and 
George E. deSchweinitz Prof. of Ophthalmology; Director, Scheie Eye 
institute, University of Pennsylvania School of Medicine 
Presbyterian-University of Pennsylvania Medical Center, Phila., PA; and 
Daniel M. Albert, MD, Prof. of Ophthalmology, Harvard Univ School of 
Medicine; Assoc. Surgeon, Massachusetts Eye and Ear Infirmary; with 
eight contributors. 616 pp. 565 ill. 38 color plates. $28.50. May 1977 
Order #7951-X. 


Get an 
expers eye 
view. 


Pau 
DIFFERENTIAL DIAGNOSIS OF 
EYE DISEASE 


Hundreds of black-and-white photographs plus 30 color 
plates make this a superb diagnostic tool. It adheres to c 
carefully planned atlas style in cataloging nearly every € 
disease and disorder. A valuable addition to any physicia 
library, it's particularly suited to the needs of general an 
family practitioners, and the training of ophthalmology 
residents. 


By Prof. Dr. med. Hans Pau, Director, Univ. Eye Hospital, Dusseldori 
Translated by Gerhard W. Cibis, MD, Bascom Palmer Eye Institute, 
Miami. About 425 pp. Hundreds of illustrations. 32 color plates Abc 
$65.00. Ready soon. Order #7117-9. 


Heilmann & Richardson 


GLAUCOMA 
Pathogenesis, Diagnosis, Treatment 


This broad overview provides invaluable insights into 
glaucoma pathology, diagnosis, therapy, and pharmacolc 
Plus, you'll find the most up-to-date information on rece 
advances in glaucoma research. Contributions by interr 
tionally renowned experts, including George Spaeth, P. 
Henkind, John Hetherington, Alan Kolker, and Steven 
Podos, make this the most authoritative reference on tf 
subject. 

By Klaus Heilmann, MD, Munich, GDR; and Kenneth Richardson, ^ 


Anchorage, AK. 434 pp. 326 ill. (2 color plates) $57.50. July 1978 
Order #4627-1. 


_— — -— M — X A8 ‘MUÁ ue— Lee == 
To order titles on 30-day approval. 
enter order number and author AJO 11/78 


L ]L.. 


AU: AU: AU: 
Please Print: 


FULL NAME 
NENNEN a 
POSITION & AFFILIATION (IF APPLICABLE) 
ADDRESS 


CITY STATE ZIP 


O check enclosed LJ bill me Prices differ outside U: 
(send postpaid) (plus postage) and are subject to char 


W.B.Saunders Co. 


West Washington Square, Philadelphia, PA 19105 

1 Goldthorne Avenue, Toronto, Ontario M8Z 5T9, Cana 

1 St. Anne s Road, Eastbourne, East Sussex BN21 3UN, Er 
9 Waltham Street, Artarmon NSW 2064, Australia 
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Since any diagnosis or proce- 
re involving the human eye is 
critical, absolute precision is 
2 only acceptable measure. 
That's why in addition to man- 
icturing precision, you'll find 
> finest quality illumination at 
> heart of every Welch Allyn 
strument. 

The 3.5v. Halogen ophthalmo- 
ypes offer three times the light 
ensity of conventional incan- 
scent illumination, double the 
able lamp life, nearly constant 
ht intensity throughout the 
np's life span and, most impor- 
it of all, the highest color tem- 
rature of any diagnostic light 
ailable anywhere. The higher 


^ ophthc 
th 3.5 v. Halogen illumination. 





For pre 








cise didgnosis: 
Sich Allyn 


oscopes and retinoscop 


#18190 


#41100 Transilluminator 
#41102 cobalt blue filter 


the color temperature, the truer 
the tissue color you’ll see for 
faster, more precise diagnoses. 
The same principles hold true 
for our Halogen retinoscopes. 
Halogen illumination means 
brighter, sharper streaks and 
spots, while the precision mirror 





system eliminates ann 
shadows and unwanted 1 
tions. Refraction is precis 
convenient. 

Your work is so critical t 
demands the ultimate in 
sion and accuracy. 

That means Welch Allyn 
gen illumination and instr 
tation. 


WELCH 
,| ALLYN 


Lighting the way since 1 
Welch Allyn, Inc. 
Skaneateles Falls, New York : 


Order today from your Authorized Welch Allyn E 





The Stereo Syste 
from ho 


KOWA’S HAND-HELD FUNDUS 
WITH STEREO LENS ATTACH! 
SLIDE VIEWER. 


e Clip-on stereo | 
used with either 
or RC-3 single 
fundus cameras. 






e Single slide for | 
tion and optimun 


e Stereo viewer f 
cellent 3D image 
cupping. 


e2x magnificati 

viewed directly : 

. no special 
necessary. 


e Patient numbe 
superimposes in! 
rectly on film. 


e Available Polaro 
drive backs ar: 
quickly intercha 





aS i 


f 
| © 
| 
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Stereo components developed by K. E. Schirmer, MD, FRCS; Montreal. 


e Hand-held flexik 
post-op or pedié 


e Kowa joystick a 








Kowa Company. Ltd. TOKYO, JAPAN kowa AMERICAN CORP., New Y 


K kee 


va sith tho fi +t: ira in Cimbht 


456 Parkway, Lawrence Park Industrial District, Broon 
eC f Philadelphia « New York * Boston * Los Angeles * Chicago * Houston * A 
Call toll free: 800-523-5620 (in PA call 215-353-4350) « All products servi 





MSD 


NM 


or a brief summary of 


escribing Information, 


please see last page 
fithis advertisement 


Merck Sharp & Dohme announces 


a significant advance 
in the topical treatment 
of chronic open-angle 
glaucoma... 


a 


AM: 





; 


ji w level of patient comfort and convenience 
n w level Cf office ANA enfath, ; 








Time Olic 


(TIMOLOL MALEATE | MSD) 
OPHTHALMIC SOLUTION 


a beta-adrenergic blocking agent 
in ophthalmic solution...for reduction of 
elevated IOP in chronic open-angle glaucoma 





Ping 





significantly more effective than pilocarpine or 
epinephrine with fewer and less severe side effects 


@ little or no change in pupil size 

€ little or no blurring of vision 

€ no dimming of vision...no night blindness 
e little or no effect on tear production 

e little or no hyperemia 


@ simple ‘‘one-drop” b.i.d. dosage 
(may encourage long-term compliance) 


TIMOPTIC " (Timolol Maleate, MSD) is contraindicated in patients who 
are hypersensitive to any component of this product. 


Occasionally, mild ocular irritation has been reported 


Sufficient clinical data have not been obtained to show safety or efficacy 
in narrow-angle or angle-closure glaucoma. 


*Based on controlled multiclinic studies, evaluating over 1,000 patients. 
Data on file, Merck Sharp & Dohme. For published articles from the 
clinical studies on TIMOPTIC;" please see last page of this advertisement. 


anew level of patient comfort 
and convenience 


In clinical studies—a much lower incidence of 
ocular discomfort than with pilocarpine or epinephrine 


Percentage of Patients 
Symptoms 10 20 30 40 50 


Burning 







Tearing 








Foreign Body Sensation 








Smarting 


Itching 


Brow Ache 





Photophobia 
Sore Aching Eyes 
Dryness 

Blurred Vision 


Headache 


No Treatment N = 798-909 sm pilocarpine N = 167 
«--—— ||MOPTIC" N— 489-600 === epinephrine N = 142 


Adverse effects commonly caused by pilocarpine and 

epinephrine as reported in the literature— 

rarely encountered with TIMOPTIC ™ (timolol Maleate, MSD) 
Drug-induced Adverse Effects 


pilocarpine TIMOPTIC ™ 
(in clinical studies) 


epinephrine TIMOPTIC " 
(in clinical studies) 





conjunctival irritation rare 


spasm of none reported hyperemia rare and mild 
accommodation 

macular edema none reported 
in aphakic patients 


none reported pigment deposits on none reported 
lid margins and 
E CK conjunctiva 
SS Tp 
HM ciliary and conjunctival rare and mild 
“or a brief summary of congestion 


'rescribing Information, TED i 
please see last page With TIMOPTIC, slight reduction of the resting heart rate has been observed in some 
of this advertisement patients. Local hypersensitivity reactions have occurred rarely. 











night blindness and 
dimming of vision 





MSD 











new | 


Timooltic 


(TIMOLOL MALEATE | MSD) 
OPHTHALMIC SOLUTION 


a beta-adrenergic blocking agent 
in ophthalmic solution...for reduction of 
elevated IOP in chronic open-angle glaucoma 





e Fast onset of action (usually within ‘2 hour) 


e Based on clinical studies of 638 patients maintained on 
therapy from 14 to 477 days: 
approximately 76% (485 of 638) of patients satisfactorily 
managed (IOP less than 22 mm Hg) on TIMOPTIC “alone 
approximately 93% (593 of 638) of patients satisfactoril 
managed with TIMOPTIC " alone or administered 
concomitantly with other antiglaucoma agents 


@ No evidence of diminished responsiveness reported in 
402 patients treated for at least two years 


e Absence of miosis may facilitate visualization of optic 
disc and evaluation of visual fields 


@ Usually well tolerated 


e Produced fewer and less severe side effects than either 
pilocarpine or epinephrine 


TIMOPTIC " should be used with caution in patients with known 
contraindications to systemic use of beta-adrenergic receptor blocking 

agents. Patients who are already receiving a beta- -adrenergic blocking 
agent orally should be observed for a potential additive effect. 


anew level of efficacy and safety 


In comparative clinical studies—significantly more 
effective than pilocarpine or epinephrine 


In multiclinic studies, TIMOPTIC "(Timolol Maleate, MSD) 
reduced IOP in proportionately more patients 


TIMOPTIC " 
61% (48 of 79) 


Pilocarpine 
32% (24 of 76) 





TIMOPTIC " 
69% (59 of 85) 


Epinephrine 
42% (39 of 92) 


% of patients with IOP reduced to less than 22 mm Hg (p< 0.01) 


Data are derived from the final visit (week 17) in the multiclinic pilocarpine and 
epinephrine comparative studies. These include patients who withdrew due to 
ineffective response or an adverse clinical experience. 


In all clinical studies, therapy with TIMOPTIC "resulted in 
fewer dropouts* than with pilocarpine or epinephrine 


TIMOPTIC " 
6.7% (35 of 520) 


Pilocarpine 
26.5% (39 of 147) 
MSD Epinephrine 
SPAN 40.3% (52 of 129) 
H 


Data include patients participating in clinical studies lasting 14 to 477 days. 


For a brief summary of 
Prescribing Information 
please see last page " Dropouts are defined as patients whose IOP could not be reduced to levels 


of this advertisement below 22 mm Hg, or those who withdrew because of an adverse clinical experience. 


a 


(TIMOLOL MALEATE |MSD) 
OPHTHALMIC SOLUTION 


significantly broadens 
the medical options in 
antiglaucoma therapy 


Timooltic 





e Permits prolonged maintenance therapy— 
no evidence of tolerance reported In a clinical study of 102 
patients treated for at least two years, there was no evidence of 
diminished responsiveness to TIMOPTIC ? 


e Compatible with other agents Concomitant therapy with 
pilocarpine and other miotics, and/or epinephrine, and/or systemically 
administered carbonic anhydrase inhibitors, such as acetazolamide, 
can be instituted for the patient who needs reduction of IOP greater 
than provided by one drop of 0.5% TIMOPTIC™ twice a day. Dosages 
above one drop of 0.5% TIMOPTIC™ twice a day generally have not 
been shown to produce further reduction in intraocular pressure. 


e Helpful in the medical management of a broader range 
of patients In some patients who respond inadequately to 
maximum available drug therapy, the addition of TIMOPTIC " may 
result in satisfactory management of intraocular pressure, thus 
possibly postponing the need for surgery. 


e Often effective in patients previously difficult to 
manage...such as working patients incapacitated by accommodative 
spasm produced by miotics, older patients with cataracts whose 
vision is impaired with miotics, patients with heavily pigmented irides 
whose response to pilocarpine is diminished, and aphakic patients 
who may develop macular edema from epinephrine. 


Since clinical studies in children have not been done, TIMOPTIC™ is 
not recommended for use in children at this time. TIMOPTIC " has not 
been studied in human pregnancy. The use of TIMOPTIC" in 
pregnant women requires that the anticipated benefits be weighed 
against the possible hazards. 


a beta-adrenergic blocking agent 
à in ophthalmic solution...for reduction of 
elevated IOP in chronic open-angle glaucoma 


Dosage Guidelines: 


How to transfer from current therapy to TIMOPTIC" 
(Timolol Maleate, MSD): 


1 On the first day: continue with the agent(s) already being used and 
add one drop 0.25% TIMOPTIC™ in each eye b.i.d. 


2 On the second day: discontinue the previously used agent(s) and 
continue with TIMOPTIC ™ in each eye b.i.d. 


How to add TIMOPTIC "to other agents: 


1 Administer one drop 0.2596 TIMOPTIC " in each eye b.i.d.... while 
continuing with the agent(s) already being used. 


2 If a higher dosage of TIMOPTIC™ is required, substitute one drop 
0.5% TIMOPTIC™ in each eye b.i.d.... while continuing with the 
agent(s) already being used. 





How to start patients on TIMOPTIC ": 


Usual starting dosage: 
one drop 0.25% TIMOPTIC " 
in each eye twice a day. 







If clinical response 
is not adequate: 


Dosage may be increased (from the 
0.2596 solution) by changing to one 
drop 0.596 TIMOPTIC " twice a day in 
each eye. If the intraocular pressure is 
maintained at satisfactory levels, the 
dosage schedules may be changed to 
one drop once a day in each eye. Dosages 
above one drop of 0.596 TIMOPTIC " 
twice a day generally have not been shown 
to produce further reduction in IOP 


Because of diurnal variations in intraocular 
pressure, satisfactory response to the 
once-a-day dose is best determined by 
measuring the intraocular pressure at different 
times during the day. 


MSD In patients with a history of severe cardiac disease, 
MERCK pulse rates should be checked. 
SHAR 

OHM 


For a brief summary of 
Prescribing Information, 
lease see following page. 





for many patients—a significant 
advance for the reduction of elevated IOP 





"1 chronic open-angle glaucoma — 
eroe icd (TIMOLOL MALEATE |MSD) 
e in some patients with secondary glaucoma OPHTHALM IC SOLUTION 
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CONTRAINDICATIONS: TIMOPTIC is contraindicated in patients who are hypersensitive to 
any component of this product 
PRECAUTIONS: Should be used with caution in patients with known contraindications to 
systemic use of beta-adrenergic receptor blocking agents. These include bronchial asthma; 
sinus bradycardia and greater than first-degree block; cardiogenic shock; right ventricular 
failure secondary to pulmonary hypertension; congestive heart failure; concomitant use with 
adrenergic-augmenting psychotropic drugs. In patients with a history of severe cardiac 
disease, pulse rates should be checked. Patients who are already receiving a beta-adrenergic 
blocking agent orally and who are given TIMOPTIC should be observed for a potential 
additive effect either on the intraocular pressure or on the known systemic effects of beta blocke 
Sufficient clinical data have not been obtained to show safety or efficacy in narrow-angle or 
angle-closure glaucoma. 
Pregnancy: TIMOPTIC has not been studied in human pregnancy. The use of TIMOPTIC in 
pregnant women requires that the anticipated benefit be weighed against possible hazards 
Use in Children: Since clinical studies in children have not been done, TIMOPTIC is not 
recommended for use in children at this time 
ADVERSE REACTIONS: Occasionally, signs and symptoms of mild ocular irritation have 
been reported. Slight reduction of the resting heart rate (mean reduction 2.9 beats / minute, 
standard deviation 10.2) has been observed in some patients. Local hypersensitivity reactions 
have occurred rarely 
Note: TIMOPTIC has been used in patients with glaucoma wearing conventional (PMMA) 
hard contact lenses, and has generally been well tolerated TIMOPTIC has not been studied in 
patients wearing lenses made with materials other than PMMA 
HOW SUPPLIED: 
TIMOPTIC Ophthalmic Solution, 0.25% 
TIMOPTIC Ophthalmic Solution, 0.5% 
M S D Both are available in 5-ml plastic OCUMETER" Ophthalmic Dispenser with a controlled drop tip 
MERCK J8TMOI (DC 7046( 


SHAR For more detailed information, consult your MSD Representative or see full Prescribing Informa 
DOHM Merck Sharp & Dohme, Division of Merck & Co., INC., West Point, Pa. 19486. 








More than 
acut above 
the rest. 


8 


The Ocutome*/Fragma- 
tome™ System: Easy to 
operate. Effortless to maintain. 
Can be ready for use in less 
than two minutes and is there 
when you need it. The only 
complete system for Anterior 
Segment Surgery. 

Choose from three ways 
to infuse. Use the Charles 
Anterior Segment Infusion 
Sleeve when you already have 
me wound — combines cut- 
Ang, aspiration, and infusion 
n one probe. Clean up 
»scaped vitreous quickly. 

You will have bimanual 
‘ontrol in the anterior 
hamber with the Anterior 
segment Infusion Pic — helpful 


inadequate pupil, residual 
lens material, vitreous loss, 
capsulectomy, iridectomy, 
extracapsular cataract 
removal, pupillary mem- 
branectomy, and trauma 
reconstruction. You are in 
complete control always. 
Offer your patients the best 
there is. 

A commitment to quality. 
Backed by Berkeley's commit- 
ment to education through a 
nationwide program of work- 
shops and the highly acclaimed 
Ocutome/Fragmatome 
Newsletter. And supported by 
Berkeley's extensive Research 
and Development Department, 
at work today to bring you 





n delaminating lens material and stripping anterior products that will fill tomorrow's needs. 
nembranes. Learn more about the Ocutome/Fragmatome 

Sutured to the globe, the Infusion Cannulas will help microsurgery system. 
'ou maintain IOP with minimal fluid exchange while Just check the coupon below, a oret 
2aving your hands free. Available in three lengths: attach to your letterhead, and "m. 












/» mm (corneal), 22 mm (standard pars plana), and mail today. 
mm (for aphakic eyes). 
Additional advantages. All the best known features Berkeley Bio- Engineering 


re combined in the Ocutome/Fragmatome system. 600 McCormick Street, X 

io other unit offers as much. Guillotine cutting action. san Leandro, CA 94577 4 E 4 
idjustable cutting port. Variable cutting speed. Ultrasonic In U.S.A., call toll free " ; 

ns fragmenter. Plus a full line of interchangeable (800) 227-0591. 

ccessory Pies and Probes. All 20-gauge. All flash auto- In California, 

lavable. Physicians report that it is the only truly (415) 568-6800. 


vicrosurgical size instrument. 

And theres more. Completely modular, You can 
rder what you need now, add on later. Automatic suction, 
ressure controlled, it gives you suction you can depend 
n at the exact level you select. And one sim ple footswitch 
perates it all. O Please have a 

An asset in any hospital. An aid in dealing with cases | representative call. 
ich as secondary cataract, retro-IOL membrane. 





Yes, I'm interested in 
learning more about 
the Ocutome/ 
Fragmatome System. 


DP wx ro ay are 








list of scheduled 
Workshops. 


O Please send a current 
| Ocutome/Fragmatome 












O Please add my 
| Newsletter mailing, 


name to the Ocutome/Fragmatome 
list. 


2122191" h E 


yen 
PSO AN 


A Convenient Ultrasonic Diagnostic 
Instrument Designed For The... 
.. Office... Clinic... 
Hospital... 

Teaching Institution. 


Write for Descriptive Brochure or call toll free 
800-325-9500. In Missouri, call collect: (314) 225-5051. 





INSTRUMENT COMPANY 
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Important Advances 


The Peyman Vitrophage 
with the truly disposable cutters. 


Wide Angle Cutting Tip 
facilitates the removal of thick 
retropupillary membranes. 








Eye before operation Eye after operation 


The Peyman Vitrophage, with the instant on/off, cutting/vacuum 
system and only “truly disposable cutters”, provides precise, 
comfortable handling in such procedures as Vitrectomy (Pars 
Plana), removal of Cataractous Lens with Moderate Sclerosis, and 
as illustrated, thick Secondary Membranes and Taut Intravitreal 
Bands. 


Both the wide angle and standard cutters are disposable, 
eliminating the need for resterilization and allowing you and your 
Staff greater flexibility in the scheduling of operations. 


The Peyman Vitrophage Model V-3002 is completely mobile and 
self-contained, and as it only requires standard 115 volt electrical 
Supply, it's ideal for clinics and emergency rooms. 


For further information call (213) 352-5955 Wide Angle Cutter 





Peyman/Vitrophage 


A Division of David Kopf Instruments 
———— 7327 Elmo Street 
DKS Tujunga, California 91042 (213) 352-5955 

Eastern Regional Office 
=" 27 Watchung Avenue 

Upper Montclair, New Jersey 07043 (201) 746-1485 
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Wise practitioners have adopted practice management 
methods that allow them to be full time professionals. 
They “prescribe contact lenses”. They are able to keep 


"YES, I PRESCRIBE CONTACT LENSES... 


RLI insures these FDA 
approved Soft Lenses: 
Accusoft 


pace with the state of the art and take full advantage AOSOFT 

of advanced techniques and new types of lenses. Their Aquaflex 

patients benefit from broader, more effective applica- Hydrocurve 

tions of contact lenses new treatment ideas make pos- Naturvue 

sible. And they appreciate such professionalism. Soflens 
Professionalism is the answer to hard sell Softcon 

competition. Tresoft 
The management secret of professionals is using plus lenses with FDA 

specialists in other areas — such as RLI for contact approval pending. 


lens insurance. RLI insurance can be offered ethically 
and in a very short time as part of patient treatment 
and counseling. The administration and economic 
responsibility of insurance protection becomes almost 
entirely the job of RLI. 

RLI insurance enables patients to return again and 
again for professional eye care they deserve and need. 


AND RLI INSURES THEM” 


The Practice Protector 










Standard | yon 
contact lens OTT 


| ^. P m 
insurance contact len 


Ss 
TAKE ONE 


Replacement Lens, Inc. 
9025 N. Lindbergh Drive 
Peoria, Illinois 61614 


NSurance 
anh Ta ^ “7 a 
l pplication 





Pa 


~ontact Lenses Can p 
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PAS 
AMERICAN INTRA-OCULAR IMPLANT SOCIETY 


presents its à 


Fifth Scientific Session 


The Second U5. 
Intraocular Lens Symposium 


Kenneth J. Hoffer, M.D., Chairman 








April 8-11, 1979 Century Plaza Hotel, Los Angeles, California 





All new material never before presented 


C. D. BINKHORST 


SPEAKERS 


John Alpar 
James Aquavella 
Robert Azar 

C. D. Binkhorst 
Elliot Blaydes 
Herve Byron 

D. Peter Choyce 
Henry Clayman 
Gilbert Cleasby 
Charles Cozean 
Hobert Drews 
David Dulaney 
David Eifrig 
Edward Fetherolf 
Miles Galin 
James Gills 

Jon Roger Hall 
Henry Hirschman 





Kenneth J. Hoffer 
Norman Jaffe 
Charles Kelman 
Manus Kraff 
Richard Kratz 
Marvin Kwitko 
Malcolm McCannel 
David McIntyre 
Kay Michelis 
Charles Moore 
Allen Parelman 
John Pearce 
Edgar Rainin 
Ronald Schachar 
Steven Shearing 
John Sheets 
Dennis Shepard 
William Simcoe 
Jerala Tennant 
Jan Worst 


D. PETER CHOYCE JAN WORST 


New designs reviewed: All the new lens designs 
presented last year will be re-evaluated with a one 
year follow-up. 


Special Intraocular Lens Meetings: 

AIOIS — Scientific Advisory Board . 
Intraocular Lens Manufacturers Association 
International Intraocular Implant Club 
American National Standards Institute -IOL 


Nurses' & Technicians' Program: Introductory 
material to familiarize paraprofessionals with 
intraocular lens surgery. Presented by a 
distinguished symposium faculty. 


iini Mh. alienate, AON ahaa a EE 
Grand Ball: In past years the beautiful Grand 
Ball has been a highlight, providing an elegant 
evening of dancing, dining and special enter- 
tainment. Not to be missed! 


Ladies' Program: 4 great days of special events. 
Join us for fun and pleasure at Universal Studios, 
Music Center, Phyllis Morris Originals, Magic 
Castle, Getty Museum, Grand Ball, and a fabulous 
Beverly Hills Shopping Spree. 


AMA Category 1 30 hours 
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Sunday, April 8 


Endothelial Photography 
Course 

Kenneth J. Hoffer, M.D., Director 
William Bourne, M.D. 

Miles Galin, M.D. 

Herbert Kaufman, M.D. 

Manus Kraff, M.D. 

Limited attendance 50 $100 


Intracapsular Cataract 
Extraction with 
Intraocular Lens Course 
Norman S. Jaffe, M.D., Director 
Henry Clayman, M.D. 

Unlimited attendance Free 


Extracapsular Cataract 
Extraction with 
Intraocular Lens Course 
Hichard Kratz, M.D., Director 
Lawrence Hyde, M.D. 

David McIntyre, M.D. 
Unlimited attendance Free 








Non-Members $400 


Non-Members $450 


AMT PD _ 


Prior to Mar. 1 


| Lens Calculation Course $50 
After Mar. 1 


Lens Calculation Course $50 


COURSES 


Suturing Techniques and 
Safeguards Course 
William Simcoe, M.D., Director 
Unlimited attendance Free 


Use of McReynolds 
Instruments Course 

William McReynolds, M.D., Director 
Unlimited attendance Free 


Kelman Anterior Chamber 
Lens Course 

Charles Kelman, M.D., Director 
Unlimited attendance Free 


Tuesday, April 10 


Lens Calculation Course 
Kenneth J. Hoffer, M.D., Director 
Charles Cleavenger, M.D. 

H. John Shammas, M.D. 

Limited attendance 100 $50 


PK MD 





2 hour course session instruction 


Intracapsular Cataract 
Extraction with 
Intraocular Lens Course 
Robert C. Drews, M.D., Director 
Unlimited attendance Free 


Extracapular Cataract 
Extraction with 
Intraocular Lens Course 
Henry Hirschman, M.D., Director 
Unlimited attendance Free 


Malpractice Course 
Herve Byron, M.D., Director 
Unlimited attendance Free 


McCannel Suture Course 
Malcolm McCannel, M.D.. Director 
Unlimited attendance Free 


Anterior Chamber Lens 
Course 

Jerald Tennant, M.D., Director 
Unlimited attendance Free 


CD NO 








COST 


REGISTRATION - U.S. INTRAOCULAR LENS SYMPOSIUM 


Members, Fellows and Military of AIOIS $325 


Hesidents $175 


Nurses and Technicians $125 
| Endothelial Photography Course $100 


Members, Fellows and Military of AIOIS $375 


Residents $225 


Nurses and Technicians $150 
Endothelial Photography Course $100 


Check here if you wish further information on the Ladies Program 


EACH REGISTRANT MUST FILL OUT A SEPARATE FORM. Cancellations 


refund prior to postmark date of 





March 1. 10% refund after postmark date of March 1. Residents must have letter from Chief of department. Make check 
or money order payable to. U S Intraocular Lens Symposium and send with this form to PO. Box 3140 Santa Monica 
California 90403. For hotel reservations please contact Century Plaza Hotel directly at; Avenue of the Stars, Los 
Angeles, California 90067 Telephone (213) 277-2000. Toll free reservation number: 1 (800) 228-3000 When making 
reservations please indicate that you are with the AIOIS 

Name __ een z 

Address = is — — 
City — an E State - — 
Zip = — Foreign Country = » = ccu ——— = sca ag 
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e Indirect Ophthalmoscopy 
e Í Office Surgery 
Gonioscopy 
e Heavy anodized aluminum construction. 
e Tarnish resistant, lightweight, but extremely 
stable and durable. 
e 4-inch rubber wheels roll freely with 
heaviest patients, yet lock securely 
© 2" thick solid foam rubber mattress 
covered with durable, washable Ebony 
Black vinyl material. Other colors to order. 
e 76" long, 24" wide. Other sizes made 
to order. 
`.. add all five modular accessories shown 


when desired. 
below or as many as you need. 

















Optional Universal 
Overhead Projection 
Fixation Light 


No. 140 ! 
i Optional Formica 


m Roll-out Storage 

| Compartment 

I| No. 110. 

Interior lined with 
washable plastic 
laminate. 17%" 
wide, 97' deep, 
22"' long. 






| Optional Formica 
| Instrument Shelf No. 
f 120. Rises to level 

| of patient's eyes or 
higher when required. 
Swings under table 
when not in use, 


Optional Electric 
Transformer System 

No. 130— a Da-Laur 
exclusive. Variable 
voltage control system 
assures proper 
instrument illumination. 
Fused and designed for 
any low voltage 
instrument. Electrically 
safe... fused, grounded 
pilot light. 

Also available . . . Steel 
Step Stool No. 170. 
Bright chrome finish. 
Non-skid rubber top 
and rubber-tipped feet. 








For full details deaur Designed by 


and complete catalog, Ophthalmologists 
contact: | for Ophthalmologists ® 


DA-LAUR INCORPORATED 


Dept. J, 140 Crescent Road e Needham Heights, Mass. 02194 e (617) 444-3690 
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| JANUARY 
COM T W Y F Ss 
Please Mark Your Calendar! 17 $45 
189 D 
15 19 
26 


MID-WINTER NATIONAL MEETING ut 
CONTACT LENS ASSOCIATION OF OPHTHALMOLOGISTS 


January 12-14,1979 * Sahara Hotel, Las Vegas, Nevada 
16 Hours CME Credits—AMA Category | 














ELEVENTH CONRAD BERENS LECTURE DISTINGUISHED VISITING LECTURER 
Jorge N. Buxton, M.D. Jose |. Barraquer, M.D. 
Post Surgical Visual Rehabilitation Present Status of Keratophakia for the 


Correction of Hyperopia and Aphakia 


THIRD ANNUAL THEODORE E. OBRIG MEMORIAL LECTURE 
Mr. Jack Moore 
A Practical Approach for the Average Clinical Practice 


c (cA 


PRACTICE MANAGEMENT SEMINAR 
Herschell H. Boyd, M.D., Chairman 


Immediately preceding its Mid-Winter National Meeting, CLAO offers this optional Practice 
Management Seminar on Thursday, January 11, 1979, from 9:00 a.m. to 5:00 p.m. There is 
no additional registration fee for this Seminar. 


OPENING REMARKS 


Oliver H. Dabezies, Jr., M.D., F.A.C.S. Herbert E. Kaufman, M.D., F.A.C.S. 
Chairman, Mid-Winter Meeting CLAO President 
Jack Hartstein, M.D. H. H. Boyd, M.D. 
Outgoing President Chairman, Practice Management Seminar 


symposium: OPHTHALMOLOGISTS' USE OF COMPUTERS 
Paul R. Honan, M.D., Moderator 


Computer in the Office ............ ccc cccecceseccucevcvcsucenccece Philip C. Hessburg, M.D. 
Computer Assisted Contacts .... 0.00... ccccccccc cee. Arthur S. Rathkey, M.D. 
Computer Billing Service .......... on anaana LLL. Herve M. Byron, M.D. 
Pitfalls in Computer Billing ......... 0... ccc ccc cece cece eee cccccee ee. Herschell H. Boyd, M.D. 
Questions from Audience 

Symposium: OFFICE MANAGEMENT 

J. Elliott Blaydes, M.D., Moderator 
Efficient Use of a Large Staff 0.0000... LLL J. Elliott Blaydes, M.D. 
My Most LOGI) Aldd a. sii st tidus ede osse her Ro cr Zulu Herve M. Byron, M.D. 
jui o oc epu Thomas R. Mazzocco, M.D. 
Why | Hired a Business Manager ................. 0-000-022-0222. J. Elliott Blaydes, M.D. 
My Most SOF AI ra a yin hn ERE ead wwe Law MER Kee Epes abode. Paul R. Honan, M.D. 
Automated Refrabtór «45. ccaasccsnmwe da bees sina dies oaecncuunadcaecens. Melvin |. Freeman, M.D. 


Questions from Audience 
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Practice Management Seminar CLAO Mid-Winter National Meeting 


Symposium: DISPENSING CONTACT LENSES 
Harold A. Stein, M.D., Moderator 


My Best System ........ ere enhn rhe Robert H. Hales, M.D: 
ee re rer rr rr ee rrr cc Trt err cl Harold A. Stein, M.D. 
Practice Limited to Contacts .....:..csccscenncnsecueecnesaneceeuue Joseph A. Baldone, M.D. 
Office TechrilqueB... 665 ensi oria o hee hh SERRA IRE a CI ES Re ds Jack Hartstein, M.D. 
Hare or BONE coo decd da sena s ih nion o ea AOE CH CTEM ERRORS ot n Herschell H. Boyd, M.D. 
Ello Contacten" earna do a Nada VF EROR RW nice mh oca Rod d J. Elliott Blaydes, M.D. 


Questions from Audience 


Symposium: SURVIVAL IN THE 1980's 
Herschell H. Boyd, M.D., Moderator 


Should | IncorDOFNEIB a av secre ehrhen arae KRAUS RSME aH AR tomos Richard P. Kratz, M.D. 
Professional Advice ........ cc ccc cece ohh hh hh hh hmm Greg G. Schoff, M.D. 
Apartment House Ventures ......... 0: cece reece t nnn J. Harley Quint, M.D. 
Education Materials ....... «oo oon hh ahhh hr Dean M. Rockey, M.D. 
Dispensing of GÍás868 . i665. .000-00s srw rsvamas co An Ea do rmn n ane R. Hugh Minor, M.D. 
Business of Farming ........... ehh Ihnen Francis C. Hertzog, Jr., M.D. 
Conaeorvaliva Areal. .iiocsus s voee chr a caged PR ears wirds Herschell H. Boyd, M.D. 


Questions from Audience 


NENNEN RE 


MID-WINTER NATIONAL MEETING 


Friday, January 12 


CONTACT LENS PRESENTATIONS 
Jack Hartstein, M.D., Presiding 





Symposium: INDUSTRIAL SAFETY AND CONTACT LENSES 
J. Elliott Blaydes, M.D., Moderator " 
Joseph F. Novak, M.D., Arthur H. Keeney, M.D., Robert J. Crossen, M.D., and 
Carole West, M.D. 
Consultants to Committee: G. Peter Halberg, M.D.,F.A.C.S., Jorge N. Buxton, M.D. 





Symposium: PROLONGED WEAR - UPDATE 
Walter J. Stark, M.D., Moderator 
Jorge Buxton, M.D., Richard H. Keates, M.D., and Anthony J. Nesburn, M.D. 





Mary Bruch 
Food and Drug Administration 





THIRD ANNUAL THEODORE E. OBRIG MEMORIAL LECTURE 
Mr. Jack Moore 
A Practical Approach for the Average Clinical Practice 





SPORTS AND CONTACT LENSES 
Richard H. Keates, M.D. 





DISTINGUISHED VISITING LECTURER 
Jose |. Barraquer, M.D. 
Present Status of Keratophakia for the Correction of Hyperopia and Aphakia 
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CONTACT LENS COURSES-Section I 


(Pre-registrants may select courses by mail) 


The Extended Wear of Soft Contact Lenses Review of Hard & Soft Lens Technology 
Director --Perry S, Binder, M.D. rector- Joseph W. Soper 
Inlitructors-—Richard Keates. M.D. and Edward Shaw, M.D Instructors-— Kenneth W. Swanson, Frank B. Sanning, Ralph T, Sutton, 


Management of Corneal and Contact Lens Probiems Sn: Jack W. Moore 


Director—Robert &. D'Amico, M.D. i 
, Therapeutics & Cosmetic Scieral Contact L 
Instructors— Joseph A. Baldone, MO. and John F. Morgan, M.D. nsi eu Cor D tact Lenses 
How to Select the Best Soft Lans for Your Patient Instructors— John W. Espy, M.D. and Leroy G. Meshet, M.D. 


Director--Eilis Gruber, M.D 
Contact Lens Fitting in intants and Children 


Management of the Contact Lens Problem Case Director-—-Haroid P. Koller, MD 
D aM : : , MD. 

Director--G. Peter Halberg, M.D. inatructors-—Anthony Caputo, M.D.. Jerry Maida, M.D.. and 
Soft and Hard Contact Lens Fitting with Custom Design Lenses J. Matthew Rabinoweiz, M.D, 

Director—Hersc eli H, Boyd, MD. 

Instructor Paul Fi, Honan, M.D, Modification of Mard Contact Lenses 
Fitting of Oxygen Parmeable Contact Lenses Director—Marvin A, Garland. MD. 

Director—Jjay Lippman. M.D Instructors-—Paul Honan. M.D. and Vic Brown 


CONTACT LENS COURSES-Section II 


(Pre-registrants may select courses by mail) 


Hydroge! Lathe Lenses Versus Gast Lenses Specialized Techniques of Lens Fitting 
Director—Chester J. Black, MG. Director -ioseph W. Soper 

Utilization and Training of a Contact Lens Technician instructors— James C. Tannehili, Vernon A. Lamb, and William MeGuire 
Director.—Pobert J. Crossen, M.D. Bitocal and Multifocal Contact Lenses for the Presbyope & Aphake 


Therapeutic Uses of Soft Contact Lenses Directors— Abraham Schlossman, M.D., and Frank J. Weinstock, M.D. 
PIE TGR Shaw. M.D. instructors Carolyn Schiossman, Norman Schmid, Sr., and Ronald Akashi, MD. 


instructors—Frederick Brightbill, M.D., Walter Stark, M.D.. and Clinical Aspects of Fitting the Hydrocurve Lens 
Robert G. Webster, M.D., Director —James S, Russell, M.D. 


The Aquatiex Hydrophilic Lens - Review of Vault Theory of Fitting. ‘nstructor— Gerald Feldman, Ph.D. 


Research and Clinica! Experience Extended Contact Lens Wear 

Director —Eflis Gruber, M.D Director— Anthony B. Nesburn, M.D. 

instructors; Harold A. Stein, M D. Stantey Gordon, Ph.D. Paui Bingham instructors—Dwight H, Cavanagh, M.D., Steven Kelly, M.D.. and 
Keratoconus Roger Langston, M.D. 

Director--Frank B. Hoefle, MD. Astigmatiam Correction with Hard & Soft Contact Lenses 

Instructors —Richard G, Lembach, MD., Jorge N. Buston, M.D., Director —Paui Henan, M.D. 

James Koverman, and Deimar f. Caldwell, M.D. Instructors-— Whitney Sampson, MD. 
eter enter NR RET ritate ra PHP eere i 


Saturday, January 13 


INTRAOCULAR LENS PRESENTATIONS 
j Jorge N. Buxton, M.D., Presiding 





Symposium: THE CONTACT LENS CORRECTION OF ASTIGMATISM 
Joseph A. Baidone, M.D., Moderator 


Use of Piggy-back Technique ........................-......... Joseph A. Baldone, M.D. 
Fitting of Soft Front-surface Toric Lenses Produced 
by Wesley-Jessen 2... cece uu. Barry A, Maltzman, M.D. 


Other Participants:Whitney G. Sampson, M.D., Harold A. Stein, M.D., Mr. James Tannehill, 
Dr. Philippe Baronet 





Symposium: ASTIGMATISM - SURGICAL CORRECTION 
Herbert E. Kaufman, M.D., Moderator 


The Practical Application of Keratomileusis and Keratophakia ....... Miles Friedlander, M.D. 
New Approaches to the Management of Refractive Errors .............. Randall Olson, M.D. 
The Troutman Relaxing Incision, A New Technique for 

Management of Astigmatism ................................. Richard C. Troutman, M.D. 





THE FUTURE WAS YESTERDAY 
Lawrence A. Winograd, M.D. 
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ELEVENTH CONRAD BERENS LECTURE 
Jorge N. Buxton, M.D. 
Post Surgical Visual Rehabilitation 





Symposium: PITFALLS IN LENS IMPLANTATION 
Harold A. Stein, M.D., Moderator 


Errors in Patient Selection ........0. 0... m Hh Harold A. Stein, M.D 
Pitfalls at the Time of Surgery ....... sisse He nnn Richard Kratz, M.D. 
Pitfalls in the Immediate Post-op Period .......... 06. eee Marvin Kwitko, M.D. 
Pitfalls in the Late Post-op Period... 0.0... 0... cece ce teen ee tne Herve Byron, M.D 
Guiding the Resident in Lens Implantation ........... 0: ee eee eee n n 6 6 Leeds Katzin, M.D 


Question and Answer Period 





Symposium: SURGICAL KERATOMETRY 
Herbert E. Kaufman, M.D., Moderator 
Participants: Cliff Terry, M.D., Richard C. Troutman, M.D. 


Qualitative Microsurgical Keratometry, An Essential to the 
Understanding of Corneal Dynamics ........s.ssresaresrrerere Richard C. Troutman, M.D. 





H 
1 


Symposium: SURGICAL TECHNIQUES FOR VARIOUS IMPLANTS (Movies) 
Jack Hartstein, M.D., Moderator 


Technique with the Copeland Lens... eet Ned Snyder, M.D. 
Technique with the Copeland Lens... n n n6 n William U. McReynolds, M.D. 
Medallion Lens in Association with intracapsular Cataract Extraction ... Manus C. Kraff, M.D. 
2-Loop Binkhorst Lens ......... 66. cece hehehe Richard Kratz, M.D. 
4-Loop Binkhorst Lens ... isset Henry Hirschman, M.D. 
Federov Sputnik Lens and the Platinum Clip Lens ......... ees Marvin L. Kwitko, M.D. 
Primary Implants of the Choyce Lens ....... nnn TOP ER Jeraid L. Tennant, M.D. 
Secondary Implantation of the Azar Tripod ...... csse 60 6n Robert Azar, M.M.D. 
Shearing LENS ... isses e beh RE Pasce ee V Ia a Hn nn Steven P. Shearing, M.D. 
Suturing Techniques .........s.rsrsrresrerrerrrerorerresrerreeres C. William Simcoe, M.D 


Panel Discussion 





Sunday, January 14 


Symposium: INSTRUMENTS FOR INTRAOCULAR LENS SURGERY 
Robert F. Azar, M.D., Moderator 
Participants: John Sheets, M.D., Henry Hirschman, M.D., and William Harris, M.D. 





Symposium: COMPLICATIONS ASSOCIATED WITH VARIOUS 


INTRAOCULAR LENSES 
Richard P. Kratz, M.D., Moderator 
Other Participants to be Announced 


$ 


Symposium: INTRAOCULAR LENS REMOVAL 
Henry Hirschman, M.D., Moderator 
Other Participants to be Announced 





i 


Symposium: SECONDARY LENS IMPLANTATION 
Jerald L. Tennant, M.D., Moderator 
Other Participants to be Announced 
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BASIC COURSE e Saturday, January 13 e 2:00 p.m. to 5:00 p.m. 


SOFT CONTACT LENS FITTING FOR OPHTHALMIC ASSISTANTS 
Harold A. Stein, M.D., Program Director 
Bernard J, Slatt, M.D., Assistant Program Director 
Ms Penny Cook and Mrs. Maija Kaufman, Program Coordinators 


Terminology Care and Handling of Soft Lenses 


Anatomy of the Cornea Insertion and Removal Techniques 
Practical Corneal Physiology Selecting the Right Lens 
Clinical Selection and Evaluation Assessing the Fit 
of Patients Soft Lens Problems and Solutions 
Taking Patient Measurements Inventory vs, Per Case Method 
Evaluating Lens Parameters Office Practice Management 


ener 
CLAO MID-WINTER NATIONAL MEETING 


This Continuing Medical Education offering meets the criteria tor 16 hours credit, Category | 
of the American Medical Association 


Oliver H. Dabezies, Jr., M.D. G., Peter Halberg, M.D., F. A.C.S. Jack Hartstein, M.D. 
Chairman, Mid-Winter Meeting Meeting Secretary President, CLAO 


Contact Lens Courses will be held Friday afternoon. You may pre-register for the courses by mail. 


Free Papers on contact lenses and intraocular lenses accepted. Please send abstracts to: Oliver 
. Dabezies, Jr., M.D., Executive Vice President, CLAO, 2620 Jena Street, New Orleans, Louisiana 
70115. | 


CLAO Annual Business Meeting will be held on Friday, January 12, 1979. 
Wine Tasting Party (Friday, January 12) - Sponsored by Barnes-Hind Pharmaceuticals 
International Party (Saturday, January 13) - Sponsored by Burton, Parsons & Co. 


A special room rate of $34.00 per day (single or double occupancy) has been arranged with the Sahara Hotel. For room 
reservations only, write the Sahara Hotel, Las Vegas, NV 89114. 


PRE-REGISTRATION — CLAO MID-WINTER NATIONAL MEETING 


L] Physician Member of CLAO ($200.00) 
C] Physician Non-Member ($250.00) 


G Resident Physician in Ophthalmology 
Address M  MM— M € M il ($150.00) 


CI Technician Employed by 
Ophthalmologist. Must be identified 
by letter from the employing 
ophthaimologist ($175.00) 


Immediately preceding the scientific session, an LJ All Other ($275.00) 
optional Practice Management Seminar will be con- 
ducted on Thursday, January 11, 1979. There is no Please make 
registration fee for the Practice Management Seminar. f ; 

The registration fee for the Scientific Session is the total check payable toi CLAO Mid-Winter Seminar 


Name 
M neering 


City State Zip 











fee for ail sessions. and forward to: Paul R. Honan, M.D. 
Registration for the Scientific Session will take place on H rx d 
Wednesday, January 10 from 6:00 p.m. to 8:30 p.m. . O. Box 58 


and Thursday, January 11 from 8:00 a.m. to 5:30 p.m. Lebanon, Indiana 46052 
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1979 


INTERNATIONAL CATARACT 
SURGERY SYMPOSIUM - 


February 5, 6, 7 
LaPosada Resort Hotel Scottsdale, Arizona 


« sponsored by ~ 


Arizona Foundation for Ophthalmic Research and Education 


FACULTY 
D. Peter Choyce M. U. Dardenne Marvin L. Kwitko 
England Germany Canada 
Michael Blumenthal Richard P. Kratz Donald L. Praeger 
Israel United States United States 
John H. Sheets Robert M. Sinsky Ronald W. Barnet 
United States United States United States 


Each member of the faculty will describe his own methods of cataract surgery - with 
and without lens implants - and management of complications. 
Mr. Choyce will give a special presentation about his work with Keratoprotheses. 


LECTURES AND WORKSHOPS 
* When is intracapsular extraction preferred to extracapsular. 
* When are angle supported lenses preferred. 
e What is the status of posterior chamber lenses. 
* What is the role of A-scan biometry. 
« What is the treatment for cystoid macular edema. 
* Does the Choyce MK IX lens make the MK VHI obsolete. 


, 


This symposium is designed to coordinate with "Frontiers of Ophthalmology' 
February 8, 9, 10. Physicians may attend both meetings and receive 36 hours CME credit. 


For further information, write: Frances Gould, Symposium Coordinator 
AFORE 
421 North 18th Street, Suite 105 
Phoenix, Arizona 85006 
Phone: (602) 257-1077 
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- The Eye Computer lets kids be seen, 
without being heurd. 


AF eh es 
a 






Little people love the Dioptron® || Computer Can be, word gets around fast. 










Eye Computer more than anybody. Because And that's when you'll be hearing a lot 

it's fast, fun and requires no response at from brothers, sisters and parents. When they 
all. An entire examination can be completed ask for the Eye Computer by name. 

in just half a minute. Long before your LN - rm 
youngest patients become fidgety or cranky. ES EYE COMPUTER 
And you lose your patience. We 


Favorite tricks like memorizing eye 




















ne eee - 
charts and constant blinking are Yes, Coherent, | 
no problem either. Because each | want more facts on the Eye Computer. | 
examination is totally objective and My needs are E Sa FHO-Odnonthh | 
each blink is automatically com- 
pensated for during the measuring name | 
cycle. Even young hyperopes are Hospital/Clinic - — 
accurately refracted using Address | | 
the Eye Computer's special City | 
Auto-Fog™ technology. State Zi | 
Fact is, once a few kids Tekishona Ao 11-78 | 
have discovered how fun the Eye o— MIA EM pit cece CUNEO aces pam 





G CoHEREnT 


3210 Porter Drive, Palo Alto. CA 94304 
Phone: 4157493-2111 
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NEW ORLEANS ACADEMY OF OPHTHALMOLOGY 
28th ANNUAL SYMPOSIUM ON 
MEDICAL AND SURGICAL DISEASES OF THE CORNEA 
March 31 —April 4, 1979 


HYATT REGENCY NEW ORLEANS « NEW ORLEANS, LOUISIANA 
GUEST SPEAKERS 


JOSE I. BARRAQUER, M.D. 
Refractive Keratoplasty: Indications, 
Contraindictions, Complications, 

Results and Technics 
Etiopathology of the pterygium 


PERRY S. BINDER, M.D. 

Corneal Graft Preservation 

Corneal Anatomy, Physiology, and 
Wound Healing 

Contact lenses and Orthokeratology 


JORGE N. BUXTON, M.D. 
Visual Rehabilitation 
Keratoconus 

Special Corneal Problems 


MAX FINE, M.D. 

Technics in Phakia and Pseudophakia 
Corneal Regrafts 

The Recurrent Pterygium: 

Mucous Membrane Grafts 


RICHARD TROUTMAN, M.D. 

Refractive Keratoplasty in the U.S.A. 

Effects of Disparate Sized Graft to 
Recipient Opening 

Combined Keratoplasty Technics 


DAN B. JONES, M.D. 

inflammatory Diseases of the Lid 
Bacterial, Fungal and Visual Keratitis 
Therapy of Corneal Perforation 


PETER R. LAIBSON, M.D. 

The Dry Eye 

Herpes Simplex 

Corneal Dystrophy— Anterior, Stromal, 
and Endothelial 


ANTHONY B. NESBURN, M.D. 

Herpes Simplex and Its Therapy 

Recurrent Herpes: Etiology and Pathology 
Permanent Wear Contacts 


DAVID PATON, M.D. 

Penetrating Keratoplasty —Indications, 
Technics 

Contact Lenses and Keratoplasty , 

Eccentric Tectonic Lamellar Grafts 


HYATT REGENCY NEW ORLEANS 
Registration —8:30 a.m., Saturday, March 31 
Pre-registration packets available 6:00-8:00 p.m. Fri., March 30 


SOCIAL EVENTS AND LADIES' TOURS PLANNED 
REGISTRATION FEE: 
$250.00 Practicing Ophthalmologists, $75.00 Residents Outside Louisiana 
Accompanied by letter of identification from Chief of Service 
CANCELLATION FEE: 


$25.00 after February 1, 1979 
REGISTER NOW: Fill out form below and mail with your check to: 
New Orleans Academy of Ophthalmology * 931 Canal St., Suite 517 * New Orleans, LA 70112 


90 EXHIBIT SPACES AVAILABLE 


You need a lensmeter that does more 
than just measure lenses. 


The Acuity Systems 
, AUTO-LENSMETER" is a com- 

pletely objective measuring sys- 
tem—the most accurate system in 
the world for measuring all types 
of lenses. 

But the AUTO-LENSMETER 
does more than just measure. 


In the optical laboratory and the 
manufacturing environment, the 
AUTO-LENSMETER is an on- 
line time-saver and diagnostic 
tool, helping the manager pinpoint 
production trouble spots and 
inefficiencies. With its unique laser 
light ray-path optical analyzer and 
exclusive, auto-align optical cen- 
tering system, the 


AUTO-LENSMETER always dis- 
plays the “one right answer” at the 
touch of a button. The completely 
objective AUTO-LENS ER 
provides the flexibility needed to 
manage a business profitably. 


In the eye care professional’s 
office, the AUTO-LENSMETER 
provides the “one right answer” in 
just one second. And that's for all 
types of lens neutralizations, 
regardless of who does the read- 
ing. Anyone can be easily trained 
in a matter of minutes to use the 
AUTO-LENSMETER. And, since 
no interpretation or target-focus- 
ing is necessary, there is no chance 
for operator error. Because 
patients trust the results of their 
"computer tested" lenses, the 
AUTO-LENSMETER ends argu- 
ments and becomes a practice 
builder and a confidence booster. 


The AUTO-LENSMETER is à 
unique instrument designed to 
help the optical lab, the manufac- 
turer and the eye care professional 
successfully manage their busi- 
ness. Four models are available, 
two specifically designed for man- 
ufacturers, labs and dispensing 
practices, and two models for clin- 
ical practitioners. 

fon ep has a free infor- 
mative booklet, “The One Right 
Answer”, for you. Please return 
the adjacent reply card or call 
Acuity Systems, toll free, at 
(800) 336-0359 for your copy. 








Acuity 

Systems 

sIncorporated 

Advanced Instrumentation & Systems for Eye Care 
11413 Isaac Newton Sq., Reston, Virginia 22090 


The AUTO-LENSMETER...more than just a lensmeter. 
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T'S NICE TO KNOW. 


Extensive clinical tests indicate 
Visine is ideally suited 
for your recommendation. 








Visine? has been proven safe and effective For this relief, more people already use 
for relief of symptoms of minor eye irritation. Visine than any other eye drop. And this wide- 


Whatever causes your patients’ minor eye Spread acceptance plus Visine's extensive 
irritation — glare, pollen, close work or air pollu- Clinical testing means you can recommend 
tion — Visine provides fast relief. It relieves the Visine to your patients with confidence. 
burning and itching, and its vasoconstrictor -Npa Clinical «10-878 (1955-57). Additional NDA Clinical 
(tetrahydrozoline HCL) effectively removes *10-878 (1961). Subsequent Double-Blind Efficacy 
redness from the eye. Studies (8/72, 9/76, & 2/77). ©1978 Pfizer Inc. 


Visine Eye Drops is another quality product from Pfizer Inc. 
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Designed by: 

Robert Machemer, M.D. 
Professor and Chairman 
Duke University Eye Center 


MACHEMER 
AUTOCLAVABLE 
INFUSION 
CONTACT LENS 


The lens was designed to be used with the 
Clinitex VISC-X but is also useful for other 
vitreo-retinal procedures, endophotocoagulation, 
and for office examinations. 


Attaches directly to infusion supply; 
syringe; or Clinitex infusion manifold, 
which provides controlled infusion 
flow, drip or steady stream. 


Lens diameter 9.8mm; weight 3 gr., 7% gr. w/hose: 
infusion line length 30” or to specification. 


Also available: Free Floating Contact Lens which 
adheres to cornea. 


Autoclavable Scratch Resistant Quartz Lens 


CLINITEX division of Varian 
183 Newbury St. 

Danvers, MA 01923 

Name 


Address 


ee Zip 
O PLEASE SEND MORE INFORMATION 





VITREORETINAL 


FELLOWSHIP 
July 1, 1979 


Applications are being accepted for a one 
year fellowship at the Scheie Eye Institute 
of the University of Pennsylvania. 


A comprehensive program of Medical Ret- 
inal Vascular diseases, Retinal Detach- 
ment surgery, Retinal Photocoagulation 
surgery, and Vitreous surgery is being 
offered. 


interested parties please contact: 
Alexander J. Brucker, M.D. 
Retinal Service 
Scheie Eye Institute 
51 North 39th Street 
Philadelphia, Pennsylvania 19104 
Re: Vitreoretinal Fellowship 


The University of Pennsylvania is an equal 
opportunity employer. 





NATIONAL SPRING MEETING 
at 


THE 


APRIL 22-25, 1979 


Ophthalmology Speakers: 

D. Jackson Coleman, M.D., New York, New York 
Kenneth J. Hoffer, M.D., Santa Monica, California 
Charles D. Kelman, M.D., New York, New York 
Robert Machemer, M.D., Miami, Florida 

Richard C. Troutman, M.D., New York, New York 


Otolaryngology Speakers: 

Thomas C. Calcaterra, M.D., Los Angeles, California 
Michael E. Glasscock, M.D., Nashville, Tennessee 
Charles J. Krause, M.D., lowa City, lowa 

M. Stuart Strong, M.D., Boston, Massachusetts 
RESERVATIONS: Write directly to The Greenbrier, 
White Sulphur Springs, West Virginia for hotel 
accommodations. 

ADVANCE REGISTRATION: Fee of $225 required; 
checks payable to The West Virginia Academy of O & 
O. Send to: J. Elliott Blaydes, M.D., The Blaydes 
Clinic, Corner of Frederick & Woodland Avenue, 
Bluefield, West Virginia 24701 


AMA CREDIT CATEGORY I 


66 AMERICAN JOURNAL OF OPHTHALMOLOGY 


Announcing 


The Third International Symposium on 
Plastic and Reconstructive Surgery of the Eye and Adnexa 


MANHATTAN EYE, EAR AND THROAT HOSPITAL 


Wednesday-Saturday 
June 18-21, 1980 


THE PLAZA HOTEL 
NEW YORK CITY 


Internationally recognized authorities in Plastic Surgery, Ophthalmology 
and related disciplines will present a comprehensive coverage of this field. 


Mark the date on your calendar. Future announcements will list the faculty 
and courses. 


For further information, please write to: Third International Symposium, 
Manhattan Eye, Ear and Throat Hospital, 210 East 64th Street, New York, 
New York 10021. 











R d f Nobody knows eyes like am ophthalmolo, 
eserve Or you That’s why we believe products like 
Cortisporin Ophthalmic Ointment and 
Suspension should be prescribed only b 
physicians with special training and 
knowledge in ophthalmology... and why 
promote these products only to specialis 
such as you. 


Cortisporin® Ophthalmic Preparations 







POLYMYXIN B Haemophilus 
Klebsiella 
Aerobacter 
NEOMYCIN Escherichia 
— ———— Proteus 
Corynebacterium 
BACITRACIN T Staphylococcus 
(in ointment Streptococcus 
only) Pneumococcus in vit 


Wide antibacterial spectrum; 
gentle anti-inflammatory action 

e antibacterial activity against most 
pathogens likely to be involved in 
ophthalmic infections accessible to local 
therapy 

e gentle anti-inflammatory action to allevii 
swelling, pain, itching, and inhibit corne 
neovascularization 

1 e two convenient sterile forms 


Please see next page for brief summary of prescribing infor 
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ALPAR 
ANDERSON 
ANIS 

AZAR 
BEALE 
BINKHORST 
CHOYCE 
COLENBRANDER 
DARIN 
DARK 
DREWS 
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l the 
intraocular lens 


manual 


BY DENNIS D. SHEPARD. MD FACS 


FEDEROV 
GALIN 
GILLS 
GILMORE 
GOULD 
HAMD! 
HERTZOG 
MILES 
HIRSCHMAN 
HOFFER 
HUBBELL 
JAFFE 


JUNGSCHAFFER 
KRASNOY 
KRAT? 
KWITKO 
LITTLE 
MANSCHOT 
MCE CANNEL 
MCINTYRE 
MICHELIS 
NEES 
NOROLOHNE 
OSHER 


PEARCE 
SHEETS 
SHEPARO 
SMART 
SMITH 
STRAATSMA 
SUGAR 
TENNANT 
VAN BALEN 
WARO 
WORST 


EAT 


Step-by-step instruction from 46 
contributors . . . all styles of lenses, 
including Kelman, Pearce and Anis 
lenses, with an expanded section on 
the CHOYCE lens. 


* Simplified lens power calculation 

* Implant instruments 

* Intra- and Extracapsular techniques 
* [nformed consent forms 

* Post-op care 

* FDA & IRC regulations and reporting 
* Surgical fees and 3rd party billing 

* Where and how to order lenses 

* Complications and how to treat them 


* 474 pages. 415 references. illustrated. 


Dennis Shepard, M.D. Publisher 
1414 South Miller Street 
Santa Maria, California 93454 


Please send me |... copies 
of the Intraocular Lens Manual at 
$40.00 each. Price includes tax and 
postage handling. Enclose check. 
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FELLOWSHIPS AVAILABLE IN 


PHACO-EMULSIFICATION 
CATARACT SURGERY AND 
INTRAOCULAR LENS 
IMPLANTATION 


BEGINNING IN JULY 1979 


Under the Direct Supervision of 
DONALD L. PRAEGER. M.D.. F.A.C.5. 


Director of Cataract Surgical Service 
The New York Medical College 
Westchester County Medical Center 
Valhalla, New York 10595 


mentiti HA Rad Mere AANI HH LU E HUS HEALTH Pes ACHT EH SHAH Tu LAN LACE 


INTERESTED PARTIES 
PLEASE CONTACT: 


MRS. TERRI ROSE, R.N. 
Secretary to the Fellowship Committee 
C/O Donald L. Praeger, M.D.. F.A.C.S 
9 Fulton Avenue 
Poughkeepsie, New York 12603 


RE: CATARACT AND 
IMPLANTATION 
FELLOWSHIP 


(914) 454-2510 


ACCEPTING APPLICANTS 
FOR JULY 1979 
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For over 80 years, Sklar has produced 
quality instruments to meet the specific 
requirements of the ophthalmologist. 


Request our Eye Instruments catalog, 
the one source for all your instrument 
needs. 


Lian Weert er ele ile 
wo l. SKLAR MFG. Co., Inc. w 
N Long island City, N.Y. 11101 g 


Please send me the Sklar Eye 
instruments catalog. 
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31st ANNUAL 
WILLS EYE HOSPITAL 
CLINICAL CONFERENCE 


Oram R. Kline, Jr., M.D., Chairman 


March 1-2-3, 1979 


Marriott Hotel Philadelphia, Pa. 


Bedell Lecturer 
Norman S. Jaffe, M.D. 
Miami, Florida 


SYMPOSIA 
INTRAOCULAR LENSES EXTENDED WEAR Lenses 
Visual Results & Complications 
Norman S. Jaffe, M.D., Moderator Kenneth Michaile, M.D., Moderator 
Turgut Hamdi, M.D. Antonio Gasset, M.D. 
Oram R. Kline, Jr., M.D. G. Peter Halburg, M.D. 
Steven P. Shearing, M.D. Jack Hartstein, M.D. 
John H. Sheets, M.D. Harold Stein, M.D. 
WORKSHOPS 
Cataracts Intraocular Lenses Phacoemulsification 
Contact Lenses Malpractice Refraction 
Cornea Neuro-Ophthalmology Retina 
Glaucoma Oculoplastic Uveitis 


A special PARAMEDICAL WORKSHOP is planned for Ophthalmic Assistants on Saturday, March 3, 
1979 from 9 a.m. to 12 noon. 


REGISTRATION INFORMATION 


REGISTRATION FEE: $85.00 for practicing Ophthalmologists 
$25.00 for Residents & Fellows 
$10.00 for Paramedical Personnel 


For further information contact Jeanne L. Kiska, Conference Coordinator, 
4132 Markland Street, Philadelphia, Pa. 19124, (215) 687-0206. 


no refunds after February 15, 1979 


THE 
DIFFERENCE | 







tou ER. Qu 
T4 t-— dE 
7 4^. My 
*. 
` . e 
^ A 35 a T Tau,“ 
° = =e "i x TUA RN ag 
b g ` v ` "— eb OS » P wal 
a ed m E g v MN. ^ uj Nod Lr» 
ot dI ^is 1 pe rS 
v, kr BU ^ (Ce 
Saree : fous et 
iX or t > P 
f =" ~ " T BH 
L E * 
4 x: T" ^ ^ 
| “ee 
i b] Ve < 
| 
i t > > 4 
- won] 
i v v. 
(^ A bA m oe 
Ms J ji * Y E » 


Design advantages of ULTRAVUE Lense 








m No visible segments —ULTRAVUE Lenses are the bifocals with no lines... 














O Progressive power corridor in ULTRAVUE Lenses between distance portion a 
reading area... 











a Large distance portion... u 








Oo Large spherical reading area.. 














O No surface astigmatism In 1 progressive power corridor... 


[.] AOLITE" hard resin lenses... 

















[]75 mm diameter lens blank... 








C Beauty and opt tical superiority... 











o Easy patient adaptability... 











OWith 27,000 dispensers trained and certified, you can prescribe ULTRAVUE 
Lenses with confidence. 





...become patient benefits 
for happy wearers. 














the look of single-vision lenses with no obstructing line, no annoying double 
images. 














clear vision at all distances with no abrupt power change—uninterrupted 
vision from near, through intermediate, to far. 











full-field, distortion-free viewing. 





more patient comfort for close-up viewing. 








better visual acuity for intermediate-range viewing. 








lightweight comfort with impact resistance and unlimited tinting possibilities, 














fits modern fashion frames to help your patients maintain a youthful 
appearance with ULTRAVUE Lenses. 











many practitioners are fitting 50% of their presbyopes with ULTRAVUE Lenses. 


patient acceptance is a consistent 9795 with newly diagnosed presbyopes as 


well as current flat top wearers. For additional information on the fastest 











growing lens of the decade, call toll free 1-800-225-7498. 


U Wi avue lenses American 
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KELMAN ANTERIOR 
CHAMBER LENS 
IOL COURSE 


LENGTH OF COURSE: 
1 Day Workshop — (Fridays only) 


CURRICULUM: 


8:30-9:30 am — Basic Introduction 
to Lens and 
Techniques 

9:30-11:00 am — Surgical 


Demonstration 
Lydia Hall Hospital 
4 cases 


11:00-12 Noon — Post-op 
Examination of 
previously operated 


patients 


12 Noon-1:00 pm — Lunch and 
Discussion 


2:00-4:00 pm 
4:00-5:00 pm 


— Laboratory Practice 


— Discussion 


COST: $185.00 


Video Cassette on 
technique. Optional. 






LIMITED ENROLLMENT 





FOR DATES AND FURTHER DETAILS 
WRITE: 


David J. Kelman Research Foundation 
150 East 58th Street 
New York, New York 10022 


NAME 
ADDRESS 


CITY n 


STATE ZIP 












AMERICAN JOURNAL 


OF OPHTHALMOLOGY 


































THE KELMAN COURSE 
IN 
PHACO - EMULSIFICATION 


and The New Kelman Anterior 
Chamber IOL 


Under the direct supervision of 


CHARLES D. KELMAN, M. D. 


GUEST FACULTY includes 


Jordan Burke, M.D. 
E. Reed Gaskin, M.D. 

Lee Hirsch, M.D. 

Leeds Katzen, M.D. 

Richard Keates, M.D. 
Harold Sawelson, M.D. 
Oram R. Kline, M.D. 

Manus C. Kraff, M.D. 
Malcolm S. Roth, M.D. 

Lyle Moses, M.D. 

Jess C. Lester, M.D. 

Howard L. Lieberman, M.D. 
William U. McReynolds, M.D. 
Donald L. Praeger, M.D. 

Ned L. Snider, M.D. 

Joseph Spina, Jr., M.D. 
Charles W. Tillett, M.D. 
Joseph Dello Russo, M.D. 

K. Buol Heslin, M.D. 


Courses given monthly 





For further information, 
please write or phone: 
The David J. Kelman 
Research Foundation, Inc. 
150 East 58 Street 
New York, New York 10022 


or call (212) 752-8031 


An A.M.A. 40-hour accredited course 
for continuing medical education 








Special fee for residents 
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When children are 


unresponsive to the Four Dot Test: 


BERENS 


3 CHARACTER 


TEST 


This instrument is similar to the Four Dot Test, 
except that three characters (green elephant, red 





girl, white ball) replace the four dots. Characters 
are easily identified by very young patients. Red 
and green spectacles are furnished. At optical 


and surgical suppliers. 


R. 0. GULDEN 





225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 


POSITIONS 


The Department of Opthalmology and 
Visual Sciences at the Texas Tech Univer- 
sity School of Medicine has two positions 
available for faculty members seeking 
positions at the assistant or associate pro- 
fessor level. Individuals with training in one 
of the following areas of subspecialization 
are being sought: retina, glaucoma, pediat- 
ric ophthalmology, eye movements, and 
pathology. We are interested in candidates 
who are committed to academic medicine 
and who can develop their subspecialty 
area to a level of excellence. Please direct 
inquires with an enclosed curriculum vitae 
to James Price, M.D., Ph.D., Professor and 
Chairperson, Department of Ophthalmol- 
ogy and Visual Sciences, Texas Tech Uni- 
versity School of Medicine, Lubbock, Texas 
79430. 


An Equal Opportunity /Affirmative Action Employer 


FULL TIME 
FACULTY POSITION 


Is available in the Department 
of Ophthalmology 
The George Washington 
University Medical Center 
For board qualified or certified 
Ophthalmologist 
with interest and training 


in retinal diseases and surgery. 
Applicants are requested to send curriculum 
vitae and references to 


MANSOUR F. ARMALY, M.D. 
2150 PENNSYLVANIA AVENUE, N.W. 
WASHINGTON, D.C. 20037 


An Equal Opportunity/Affirmative Action Employer 





FOURTH INTERNATIONAL CONGRESS 


ON 


PHACOEMULSIFICATION & 
CATARACT METHODOLOGY 
JUNE 27, 28, 29, 1979 
Rio De Janeiro, Brazil 


Program Directors: Robert M. Sinskey, M.D.—-U.S.A. 
Pedro Moacyr Aguiar, M.D.—Brazil 
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FOLLOWING THE SUCCESSFUL FORMAT OF THE THIRD INTERNATIONAL 
CONGRESS IN LONDON, ENGLAND 1977, LIVE SURGERY WILL BE PER- 
FORMED ON CLOSED CIRCUIT T.V. DEMONSTRATING THE LATEST TECH- 
NIQUES OF CATARACT SURGERY, COMBINED WITH ANTERIOR 
CHAMBER, IRIS FIXATION AND POSTERIOR CHAMBER IMPLANTS, 
CORNEAL TRANSPLANTS AND REFRACTIVE KERATOPLASTY. 

etna lea eh EEEE 


GUEST FACULTY: 


U.S.A.Robert Azar, M.D., Robert Drews, M.D., Miles Galin, M.D., William Har- 
ris, M.D., Ed Hills, M.D., Robert Kelly, M.D., Charles Kelman, M.D., Richard 
Kratz, M.D., James Little, M.D., Jerry Pierce, M.D., Donald Praeger, M.D., 
Steven Shearing, M.D., John Sheets, M.D., Robert Sinskey, M.D.,; 
ENGLAND—Eric Arnott, M.D., Peter Choyce, M.D.;; HOLLAND—Cornelius Bink- 
horst, M.D., Jan Worst, M.D.; U.S.S.R.—Michail Krasnov, M.D.; SOUTH 
AMERICA —Jose Barraquer, M.D, 


Tuition: 300 American Dollars 
Congress Site: Intercontinental Hotel, Rio de Janeiro 


Official Travel Agency: American Worldwide Travel 
The Travel House 
136 South Main Street 
Salt Lake City, Utah 84101 
800-453-4551 
Sponsor: Foundation for Ophthalmic Education 
2232 Santa Monica Boulevard 
Santa Monica, California 90404 
213-829-4711 


AMA Category 1 Credit 24 hours 
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REGISTRATION FORM 
FOURTH INTERNATIONAL CONGRESS 


NAME o. TUITION: 
Before March 1, 1979— $300 
ADDRESS _ After March 1, 1979——$350 
A 20% charge will be made in 
mE event of cancellation up to 6 
weeks prior to Congress. 
PHONE: ncc utu ertet ee le 
No refunds 6 weeks prior to the 
Send Registration Form and Congress. 
Check to: 


FOUNDATION FOR OPHTHALMIC EDUCATION 
2232 Santa Monica Boulevard 
Santa Monica, CA 90404 U.S.A, 


extracapsular procedures in conjunction 
th intraocular lens implants. If you are 

ong them, the next logical step to consider 
the CAVITRON/KELMAN® PHACO- 

ULSIFIER® aspirator. 

Why? Because today’s PHACO- 

ULSIFIER aspirator is the result of 
ore than a decade of research and 
¿perience gained from more than 
50,000 surgical procedures. Experience 
as resulted in refinements which provide 
eater control over irrigation, aspiration, 
d fragmentation, and enable the KPE* 


| 


Lx 


more effectively than ever before. This 
means less surgical time in the eye. 
| An intact posterior capsule with less 
| trauma. Prompt convalescence. 
Advantages which make KPE the 
technique of choice for many 
surgeons. 

So, if you’re stepping into extracapsu- 
lar procedures, consider the PHACO- 
EMULSIFIER aspirator. For a complete 
list of advantages and other important 

information, fill in and return the coupon 
below. It's the next logical step. 


Pen 


CAVITRON ™ 


A logical step 
n intraocular 
ons implants. 





<PE — Kelman Phaco-Emulsification 


" DU A NP 


ivitron Surgical Systems 

vision of Syntel, Inc./a Cavitron Co. 
02 McGaw Avenue, Irvine, CA 92714 
i4) 557-5900 


like to take the next logical step. Please 
nd me more information on the PHACO- 
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Address 
City 


State _ |  Z4Z/ip |. 
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OCULOPLASTIC 
SURGICAL DISSECTION COURSE 


(40 HRS. CME & CAT I) 


May 16-19, 1979 


OBJECTIVES: 

An in-depth symposium to provide the prac- 
ticing and resident surgeon with an Oculo- 
plastic Course featuring LIVE SURGERY 
VIDEO TAPES, FILMS, LECTURES AND 
PARTICIPANT'S CADAVER SURGERY. 


VII NERVE 
SURGICAL DISSECTION COURSE 


(25 HRS. CME & CAT I) 
May 20-22, 1979 





































OBJECTIVES: 
A unique and practical surgical course, pre- 
sented by multiple disciplines, covering the 
management of FACIAL PALSY and FACIAL 
SPASM, featuring PARTICIPANT'S CADAV- 
ER SURGERY. 





























FACULTY: 

|. Baras, M. D. P. Guibor, M. D. FACULTY: 

L. Bergmann, M. D. S. Hecht, M. D. I: Ber mann M. D. M. May M. D. 

B. Cosman, M. D. L. Herman, PhD. J. Conley, M. D A. Messina, M. D. 
N. Cousins, Esq. A. Messina, M. D. M. Dunn, M. D. S. Parisier, M. D. 
M. «Wiggs, Mae F. Gillen, M. D. J. Smith, M. D. 
D. . nen . P. Guibor, M. D. D. Wolfley, M. D. 
H. Gould, M. D. and others. J. Hagedoorn, Ph.D. D. Zorub, M. D. 
M. Guibor, C. O. P. Janetta, M. D. 

SUBJECTS: SUBJECTS: 







Cosmetic Blepharoplasty, Blepharoptosis, 
Trauma Surgery, Lid Reconstruction, Lac- 
rimal Surgery, Orbital Reconstruction, En- 
tropion, Ectropion, Orbital Fractures and Or- 
bital Tumors. 


Facial Nerve Testing, Dynamic-Static 
Techniques, Lid Spring, Silicone Encircling, 
Facial Reconstruction, Direct Nerve Repair 
and Grafting, 12-7 Hook-up Animation, 
Neuromuscular Pedicle Transfer and Nerve 
Avulsion. 
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OCULOPLASTIC REGISTRATION FORM VIH NERVE REGISTRATION FORM 
Registration $500 Registration $400 
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Address 





Address .. 
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State VAT e eee 












Telephone (0) Telephone Ls s) meee 





————— ng anga ameen Partie 













Specialty: Ophth —ENT —Plastic —Derm Specialty: Ophth —ENT —Plastic-— 
(circle one) Neurosurgery 
(circle one) 









Make check payable: N.Y. Medical College 


Make check payable: N. Y. Medical College 
OCULOPLASTIC COURSE 
May 16-19, 1979 


VII NERVE COURSE 
May 20-22, 1979 












Clip and mail with registration fee: Ms. Paula Tamkin, Registrar 
c/o Dr. P. Guibor, 630 Park Avenue 
New York, N. Y. 10021 (212) 734-1010 


CLINICAL APPLICATIONS 
OF NEW DIAGNOSTIC PROCEDURES 


March 8, 9, 10, 1979 
Anatole Hotel « Dallas, Texas 


PURPOSE 

The multitude of new ophthalmological diagnostic tests now available is a source of great 
confusion to many practitioners. The goal of this program is to present a meeting which will 
explain these tests as simply as possible and suggest a logical approach to their utilization. 


FACULTY 

Eliot Berson, M.D., Boston William Hutton, M.D., Dallas 

Alan Bird, M.D., London John R. Lynn, M.D., Dallas 
Frederick Blodi, M.D., lowa City Ronald Michels, M.D., Baltimore 
Peter Bringewald, M.D., Dallas Karl Ossoinig, M.D., lowa City 
Devron Char, M.D., San Francisco John Sheets, M.D., Odessa 
Steven Charles, M.D., Memphis William Snyder, M.D., Dallas 

D. Jackson Coleman, M.D., New York Richard Srebro, M.D., Dallas 
Edward Cotlier, M.D., New Haven Gerald Tennant, M.D., Dallas 
Victor Curtin, M.D., Miami Albert Vaiser, M.D., Dallas 

Gary Fish, M.D., Dallas George Weinstein, M.D., San Antonio 
H. MacKenzie Freeman, M.D., Boston Lorenz Zimmerman, M.D., 

Dwain Fuller, M.D., Dallas Washington, D.C. 

TOPICS 


Presurgical Evaluation of Eyes with Cataracts and Other Opaque Media: 
ultrasonography, bright-flash electroretinography, visually evoked potential, laser 
interferometry, standard retinal function tests 


Tumor Evaluation and Management: fluorescein angiography, *?P, ultrasonography, 
tumor skin testing, aqueous enzymology, enucleation—pros and cons 

Diagnosis and Management of Hereditary Fundus Disease: electroretinography, 
electro-oculography, dark adaptation, visually evoked potential, fluorescein 
angiography, genetic counseling, metabolic concepts 


PROGRAM DIRECTORS 


Doctors Vaiser, Snyder, Hutton and Fuller 


SPONSORED BY Department of Ophthalmology, 
Retina Service, Presbyterian Hospital of Dallas The University of Texas Health 
Retina Foundation of the Southwest Science Center at Dallas 
ACCREDITATION 

18-credit hours in Category 1 of the Physician’s Recognition Award of the AMA 
FEE 

$250.00 


$125.00 (Residents with letter from Department Chairman) 

This fee includes the scientific program, 2 evening activities (private viewing of 
POMPEII AD 79 exhibit at the Dallas Museum of Fine Arts with hors d'oeuvres, 
and a Texas barbecue), and 2 luncheons. 


Spouses program includes POMPEII Exhibit, Texas barbecue, and special 
daily activities—$75.00. 


A. Webb Roberts Center for Continuing Education 
3500 Gaston Avenues Dallas, Texas 75246 
(214) 820-2317 


For registration make checks payable to A. Webb Roberts Center. 





FML (fluorometholone) 01% takes the heat 
off postoperative inflammation. 


Inflammation following surgery can be tated the discontinuation of steroid therapy 
sight-threatening. FML” (fluorometholone) Another post-cataract extraction stud 
helps prevent potential complications by reported higher pressures with dexamet! 
reducing inflammation—promptly and asone than with FML? 
effectively. A clinical study of almost Patient comfort is another reason to choo: 
400 surgical procedures showed that flu- FML. The Liquifilm* vehicle soothes ar 
orometholone significantly reduced the lubricates ocular tissues and doesn't inte 
incidence of corneal graft rejection and fere with epithelial regeneration. 


post-cataract extraction complications: 


And what's more, FML has a high margin FML (fluorometholone) 


of safety. In the same study, there were no 


cases of pressure increases that necessi- works well under pressure 





INDICATIONS — For steroid responsive inflammation of the palpebral and bulbar conjunctiva, cornea and anterior segment of the glo 
CONTRAINDICATIONS — Acute superficial herpes simplex keratitis. Fungal diseases of ocular structures. Vaccinia, varicella and most otl 
viral diseases of the cornea and conjunctiva. Tuberculosis of the eye. Hypersensitivity to the constituents of this medication. WARNINGS 
Steroid medication in the treatment of herpes simplex keratitis (involving the stroma) requires great caution; frequent slit-lamp microsc¢ 
is mandatory. Prolonged use may result in glaucoma, damage to the optic nerve, defects in visual acuity and fields of vision, posterior S! 
capsular cataract formation, or may aid in the establishment of secondary ocular infections from fungi or viruses liberated from ocular tiss 
In those diseases causing thinning of the cornea or sclera, perforation has been known to occur with use of topical steroids. Acute purul: 
untreated infection of the eye may be masked or activity enhanced by presence of steroid medication. Safety and effectiveness have not be 
demonstrated in children of the age group 2 years or below. Use in Pregnancy: Safety of the use of topical steroids during pregnancy has 
been established. PRECAUTIONS — As fungal infections of the cornea are particularly prone to develop coincidentally with long-term lo 
steroid applications, fungus invasion must be suspected in any persistent corneal ulceration where a steroid has been used or is in use. Int 
ocular pressure should be checked frequently. ADVERSE REACTIONS — Glaucoma with optic nerve damage, visual acuity or field defe: 


posterior subcapsular cataract formation, secondary ocular infection from pathogens liberated from ocular tissues, perforation of the glc 


REFERENCES: 
1. Castroviejo, Ramon. The control of postoperative inflammation with fluorometholone. Klin Mbl Augenheilk 166:518-520, 1975. 


2. Marun, Edgard. Evaluation of a new topical steroid. Fluorometholone, in the postoperative course of the cataract operation. Ann Ophthali 
7 :139-142, 1975. 
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HISTOCOMPATIBILITY (HLA) ANTIGENS AND KERATOPLASTY 


WALTER J. STARK, M.D., HUGH R. TAYLOR, M.D., WILMA B. BIAS, PH.D., 
AND A. EDWARD MAUMENEE, M.D. 
Baltimore, Maryland 


Allograft rejection occurs in about 10% 
of keratoplasty cases if the recipient cor- 
nea is avascular.'~? However, if the pre- 
operative corneal bed is densely 
vascularized, rejection can lead to graft 
failure in up to 65% of cases.^* The exact 
role of donor-recipient histocompatibility 
(HLA) antigens in rejection after kerato- 
plasty is not yet certain. In these high-risk 
cases of vascularized corneas, some have 
found a significant correlation between 
the number of donor and recipient HLA 
antigens matched and the graft out- 
come,*5 whereas others have not.® 

The HLA antigen system is the major 
transplantation antigen system in man as 
indicated by analysis of familial renal 
transplantation results.7% Because of the 
complexity of the HLA antigen system, 
the probability for complete matching of 
donor and recipient antigens for unrelat- 
ed, cadaver transplants is low. In renal 
transplantation, preimmunization of the 
recipient to HLA antigens of the donor 
increases the risk of rejection?! Howev- 
er, for keratoplasty, the effect of recipient 
preimmunization has not been fully eval- 
uated. 





From the Wilmer Ophthalmological Institute 
(Drs. Stark, Taylor, and Maumenee), and the Immu- 
nogenetics Laboratory (Dr. Bias) of the Johns Hop- 
kins Hospital, Baltimore, Maryland. This work was 
supported in part by Grant EYO1302 from the Na- 
tional Eye Institute (Dr. Stark). 

Reprint requests to Walter J. Stark, M.D., Wilmer 
Institute, Johns Hopkins Hospital, 600 N. Wolfe St., 
Baltimore, MD 21205. 
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Patients can become immunized and 
develop lymphocytotoxic antibodies by 
exposure to foreign HLA antigens from 
previous transplants, including corneal 
transplants,!'ó blood transfusions,!? or 
pregnancy. Preimmunization of the re- 
cipient to antigens of the donor may be 
detected by preoperative cross-match 
testing between the recipient's serum and 
the donor’s lymphocytes.!?16 A negative 
cross-match test indicates that the recipi- 
ent has no circulating lymphocytotoxic 
antibodies specific for the antigens of the 
donor, whereas a positive cross-match test 
indicates that the recipient has previously 
been sensitized and developed antibod- 
ies to one or more antigens of the donor. 
A positive donor-recipient cross-match 
before renal transplantation almost al- 
ways results in hyperacute allograft re- 
jection.1?:16 

We report herein our results of pene- 
trating keratoplasty in 84 potentially 
preimmunized recipients with severe pre- 
operative corneal vascularization. The 
donor corneas that were used for these 
patients were selected on the basis of 
obtaining a negative donor-recipient 
cross-match test before surgery. No at- 
tempt was made to match donor and re- 
cipient HLA antigens specifically. 


MATERIAL AND METHODS 


Eighty-four penetrating keratoplasties 
were performed between November 1973 
and November 1977. Patients selected for 


595 


596 


this study had significant vascularization 
of the corneal stroma in at least three 
quadrants, extending into the visual axis. 
Of the 84 patients studied, 64 (76%) had 
previously had at least one corneal trans- 
plant failure in that same eye. These 64 
patients had an average of 1.9 previous 
graft failures, with a range of from one to 
six previous graft failures in that eye. The 
remaining 20 patients had previously 
been exposed to foreign HLA antigens by 
keratoplasty in the other eye, or by blood 
transfusion or pregnancy. Of the 84 pa- 
tients 50 were female and 34 were male. 
The age of recipients ranged from 13 to 80 
years (mean, 60 years). The original diag- 
nosis before the first graft in the eyes 
studied included: vascularized corneal 
scars, 31 eyes; corneal edema, 17 eyes; 
corneal dystrophies, ten eyes; alkali 
burns, eight eyes; and vascularized corne- 
as of unknown cause, 14 eyes. 
Preoperative serum from each recipient 
was screened for lymphocytotoxic anti- 
bodies against a standard panel of lym- 
phocytes from 50 selected donors that, 
collectively, had all of the known HLA 
antigens. Each serum was tested against 
the 50 samples of lymphocytes in the stan- 
dard donor panel by the microlymphocyt- 
otoxicity test,!?7 which was performed as 
follows: crossmatch trays of sera from all 
patients awaiting corneal grafts were pre- 
pared and stored at ~80°C. This was done 
by placing lul of each serum in a well of a 
microtest tray that contained 1 ul of min- 
eral oil. The trays also included positive 
and negative control sera. These prepared 
trays were tested against the standard 
panel of lymphocytes and against corne- 
al donor lymphocytes by adding 1 pl of 
] x 108 cells/ml of lymphocyte suspen- 
sion to each well. Cells and antisera were 
incubated for 30 minutes at room temper- 
ature. After incubation, excess antibody 
was washed from the well by adding 10 
ul of barbital buffer, allowing cells to 
settle, and “flicking” buffer from the 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


NOVEMBER, 1978 


wells. Four microliters of previouslv ti- 
tered rabbit complement was added to 
each well, and incubation was continued 
for one hour. Trvpan blue was then added 
to stain cells that were killed in the cyto- 
toxic reaction. Reactions were determined 
microscopically, and greater than 20% 
cell death was considered a positive reac- 
tion. Cytotoxic reactivity of a recipient's 
serum against 296 or more of the 50 sam- 
ples in the panel of donor lymphocytes 
was considered a significant antibody lev- 
el. A patient's serum with less than 2% 
reactivity against the standard panel was 
determined as having no significant 
amount of detectable lymphocytotoxic 
antibody. | 4 

Preoperatively, sera from all kerato- 
plasty patients were cross-matched indi- 
vidually against lymphocytes of all the 
potential corneal donors, as described for 
the microlymphocytotoxicity test. A spe- 
cific donor cornea for an individual recip- 
ient was selected on the basis of a nega- 
tive cross-match reaction with the donor's 
lymphocytes. If a positive cross-match 
was obtained, the cornea was not used for 
that recipient. Several of the potentially 
preimmunized récipients, who .had no 
significantly detectable lymphocytotoxic 
antibodies on the 50-sample screening 
tests against our standard panel, still 
showed a positive cross-match reaction 
against lymphocytes from some of the 
potential corneal donors. Therefore, the 
sera of all.of the keratoplasty patients 
were added to the crossmatch trays re- 
gardless of whether they appeared to have 
antibodies by panel screening. Addition- 
ally, HLA typing of both donor and recip- 
ient was obtained, but no attempt was 
made to match donor and recipient anti- 
gens specifically. 

Donor material for these 84 cases was 
stored in McCarey-Kaufman medium’ 
until used for keratoplasty. Surgery was 
performed within 60 hours of the donor's 
death. All grafts were sutured with 10-0 
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Fig. 1 (Stark and associates), Allograft reaction: 
keratic precipitates on endothelium of donor cornea. 


monofilament nylon suture.? Of the 84 
grafts, 70 were 7.5 mm in diameter, ten 
were 8.0 mm in diameter, and four were 
7.0 mm in diameter. Forty-four grafts 
were performed on phakic eyes, and 19 of 
these were combined with lens removal. 
The remaining 40 grafts were performed 
on aphakic eyes. 

The diagnosis of immune graft rejec- 
tion was made only if the graft remained 
clear for at least two weeks after surgery, 
and then developed edema or clouding 
associated with keratic precipitates on the 
graft endothelium or a rejection line 
(Figs. l'and 2). Nonimmune causes of 
graft failure included grafts that clouded 
within two weeks of surgery, or graft 
clouding associated with infection, trau- 


Fig. 2 (Stark and associates). Allograft rejection: 
rejection line on endothelial surface of donor cornea 
(arrows denote advancing edge of rejection line). 
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ma, glaucoma or persistent epithelial de- 
fects with exposure keratitis. 


RESULTS 


Negative donor-recipient cross-match 

pairs—Postoperatively 65 of the 84 corne- 
al grafts (77%) were clear (Figs. 3-5) with 
an average follow-up of 14.3 months (3 to 
45 months). Of the grafts, 15% (13 of 84) 
have failed from immune allograft rejec- 
tion, and 7% have failed from causes 
other than rejection (Table 1). Of graft 
failures from rejection, 92% (12 of 13) 
occurred within six months of surgery, 
with the average time for occurrence of 
rejection being 3.6 months. Of the 84 
patients, 22 (26%) had evidence of an 
immune event, either rejection or a re- 
versible allograft reaction. Of the 22 im- 
mune events, nine (41%) could be re- 
versed with corticosteroids, and 13 (59%) 
of the cases progressed to graft clouding 
(Table 2). 
The incidence of allograft rejection or the 
reversibility of an immune event did not 
differ in those with positive preoperative 
lymphocytotoxic antibody reactivity of 
greater than or equal to 2% and those 
without detectable antibodies (Tables 1 
and 2). 

The incidence of graft rejection is com- 
pared with the number of previous grafts 
in the same eye in Table 3. A trend exists 
for an increased risk of rejection with a 
greater number of previous grafts. A simi- 
lar trend is seen with the total number of 
immune events (Table 4), although there 
is no difference in reversibility of these 
immune events. 

In 84 keratoplasty cases with dense 
corneal vascularization, our incidence of 
graft rejection, which was 15%, is less 
than that reported in similar high-risk 
cases. Khodadoust! reported graft failure 
from rejection in 65% of cases with dense 
corneal vascularization, and Batchelor 
and co-workers? reported 60% of such 
cases with graft failure from rejection. 
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Fig. 3 (Stark and associates). Left, Preoperative appearance of eye after 3 corneal transplant failures from 
rejection. Right, Postoperative appearance of same eye ten months after keratoplasty. Graft is clear with no 
evidence of rejection. 






ec C RENE 


i ^ P ja, , 
CRY 0T 
Fig. 4 (Stark and associates). Left, Preoperative appearance of eye with dense corneal vascularization after 


two previous graft failures. Right, Postoperative appearance of same eye 9 months after keratoplasty with no 
evidence of rejection. 








Fig. 5 (Stark and associates). Left, Preoperative appearance of eye with 4t corneal vascularization. Other 
eye was lost from complications after keratoplasty. Right, Postoperative appearance of same eve. Vessels are 
surrounding graft but there is no evidence of rejection 12 months after keratoplasty. 
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TABLE 1 
OUTCOME OF KERATOPLASTY IN POTENTIALLY PRE-IMMUNIZED RECIPIENTS WITH 


rennen tbt tree rr TIT T RA aat LAL etd He SA ar rura n RAM i tenth Meer Pere erred ene ar aa eA AMT ra rur ar TIR a Nr S 


Lymphocytotoxic 





Antibody Screening Allograft 
Level Total Rejection 
zo, 48 6(13%) 
<2% 36 7(19%) 
Total 84 13(15%) 








* Negative donor-recipient cross-match. 


Although there may have been differ- 
ences between their series and ours, such 
as the quality of donor material or patient 
follow-up availability, these factors are 
unlikely to account for all of the large 
differences in incidence of rejection fail- 
ures between those series and ours. A 
major cause of the lower incidence of 
rejection in our series is probably the use 
of negatively cross-matched donor mate- 
rial. These findings for keratoplasty are in 
agreement with the results in other tissue 
and organ transplantation systems.1?:16 
Hetrospective donor-recipient HLA an- 
tigen matching—The donor and recipient 
HLA typing results were known for the 
84 patients who received negative cross- 
matched grafts. There were 19 additional 
patients for whom the donor and recipi- 
ent HLA types were known. These addi- 





RT EER —————  — RIPE 








Number of Patients 














N on-Iminune Total Mean Follow-up 

Graft Failure Clear (range-mos) 
4(8%) 38( 79%) 14.0(3-40) 
2(6%) 27(75%) 14.9(3-45) 
60799) 65(T 196) 14.3(3-45) 





tional 19 patients also had dense corneal 
vascularization, but the cross-match test 
had not been performed. The donor- 
recipient HLA antigen matching was ana- 
lyzed retrospectively for these 103 pa- 
tients. 

The occurrence of graft rejection was 
compared with the number of matching 
donor and recipient antigens (Table 5). 
When the donor and recipient shared no 
matching antigens, rejection failures oc- 
curred in 14% of the cases (7 of 51). When 
one matching antigen was shared, rejec- 
tion developed in 18% of the cases (6 of 
34). In 11 cases in which the donor and 
recipient shared two matching antigens, 
there were no graft failures from rejec- 
tion. However, rejection accounted for 
failure in two of five cases (40%) in which 
three matching antigens were shared. In 


TABLE 2 


IMMUNE REACTIONS IN POTENTIALLY PRE-IMMUNIZED RECIPIENTS WITH 
DENSE CORNEAL VASCULARIZATION 


Recipient Preoperative 
Lymphocvtotoxic 
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Total Number of 











Antibody Screening Total Number Immune Events Allograft Reaction Percentage 
Level of Grafts (Rejection or Reaction) (Graft Clear) Reversed 
22% 48 9(19%) | 3 33 
<2% 36 13(36%) - 6 46 
Total 54 22(26%) ` 9 4] 


SR AA IT IRI ORAL ORLA EL RA A A TT TT an a a e M ires rre Pa et A hir nnnm mare A Ne a a i Aer S ror P rta ana png aa A SPTETTINT rnama lite ler EAEAN K rh rreran umaana mannaa ppteset 


























600 AMERICAN JOURNAL OF OPHTHALMOLOGY NOVEMBER, 1978 
TABLE 3 
COMPARISON OF NUMBER OF PREVIOUS GRAFTS IN OPERATED EYE AND 
OUTCOME OF KERATOPLASTY IN POTENTIALLY PRE-IMMUNIZED 
RECIPIENTS WITH DENSE CORNEAL VASCULARIZATION* 
Dus PM LL Number of Patients : mu ] 

Previous Allograft Non-Immune Total 
Grafts Total Rejection Graft Failure Clear 

0 20 1(5%) 2 17 

1 24 3(13%) 2 19 

2 28 5(18%) 2 21 

3-6 12 4(25%) 0 8 


* Negative donor-recipient cross-match. 


one case the donor and recipient shared 
four matching antigens, and this graft was 
clear. 

The incidence of graft failure from re- 
jection does not correlate with the num- 
ber of matching HLA antigens shared 
between the donor and recipient. Also, 
the incidence of immune events and the 
reversibility of allograft reaction did not 
correlate with the number of antigens 
shared (Table 6). 

Batchelor and co-workers* have the 
largest series published to date regarding 
donor-recipient HLA antigen matching 
and the graft outcome. Seventy-three ker- 
atoplasty recipients with dense corneal 
vascularization showed a reduction in 
graft failure from rejection as the donor 


and recipients shared increasingly more 
matched antigens. Our work does not 
confirm this in similar high-risk cases 
(Fig. 6). However, most of our patients 
received corneas from negatively cross- 
matched donors. Batchelor and co- 
workers? did not report having used 
cross-match testing for donor selection, 
although the probability of negative 
cross-matches will be higher with donor- 
recipient pairs that are well-matched for 
specific antigens. Vannas and co-workers? 
prospectively matched donor and recipi- 
ent antigens and obtained a’ negative 
donor-recipient cross-match test in 18 
keratoplasty cases with all degrees of cor- 
neal vascularization. Their cases showed 
a lower incidence of rejection as the num- 


TABLE 4 


COMPARISON OF NUMBER OF PREVIOUS GRAFTS IN OPERATED EYE AND 
IMMUNE REACTIONS IN POTENTIALLY PRE-IMMUNIZED RECIPIENTS 
WITH DENSE CORNEAL VASCULARIZATION 








Total Number of 


Total Number 
of Grafts 


Number of 
Previous Grafts 








0 20 
l 24 
2 28 


12 
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Immune Events 
(Rejection or Reaction) 











Allograft Reaction Percentage 
(Graft Clear) Reversed 
l 50 
2 40 
4 44 
2 33 
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TABLE 5 
DONOR-RECIPIENT HLA ANTIGEN MA TCHES AND GRAFT OUTCOME 
Number of HLA Number of Allograft Nonimmune Graft Clear 
Antigens Matched Patients Rejection Failure Graft 
0 51 7(14%) (10%) 39(76%) 
J 35 6(17%) 1(3%) 28(80%) 
2 il 0 0 11(10096) 
3 5 2(40%) 0 3(60%) 
4 1 0 0 1(10092) 
Total 103 15(15%) 6(6%) dud ad 
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ber of matched donor-recipient antigens 
increased (Fig. 7). However, Vannas and 
co-workers’ series included cases with 
any degree of corneal vascularization, and 
their recipients may not have had as high 
a risk of graft rejection as those included 
in our series and those reported by Bat- 
chelor and co-workers.4 


DISCUSSION 


The role of humoral immunity in cor- 
neal graft rejection is unknown. Previous 
work suggests that corneal graft rejection 
is mediated by cellular immune re- 
sponses.? However, the HLA serologic 
reactions can be used as indicators of 
recipient preimmunization, because the 
major gene loci controlling cell-mediated 
responses also map within the HLA com- 
plex. Thus far, about ten loci, all control- 
ling some aspect of immune function, 





have been assigned to the HLA region of 
chromosome 6 in man (Fig. 8).2° The D 
locus (or subregion) controls mixed lym- 
phocyte responsiveness, and is an in vitro 
indicator of cellular immune responsive- 
ness. The entire HLA complex occupies a 
small segment of the chromosomal 
length, allowing identification of a given 
haplotype (the gene complex on one chro- 
mosome of the pair) by the serologic 
specificities it contains. 

Our results indicated a lower incidence 
of corneal graft failure from rejection 
when cross-match testing was used for 
donor selection than did other series in- 
volving similar high-risk cases with dense 
corneal vascularization.!** We believe this 
difference is due mainly to our use of 
preoperative donor-recipient cross-match 
testing as a means for donor selection. 
Thus, we are able to avoid giving a donor 


TABLE 6 
DONOR-RECIPIENT HLA ANTIGEN MATCH AND GRAFT OUTCOME 
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Total Number of 


Number of HLA Number of 








Immune Events 


Allograft Reaction 


Antigens Matched Patients bod or Rejection) (Graft Clear) Percent Reversed 
0 5I 14(27%) 7 50 
: l 35 9(26%) 3 33 
| 2 11 1(9%) l 100 
| 3 5 2(40%) 0 0 
| 4 1 0 0 — 
| Total 103 26(25%) 11 49 
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PERCENT REJECTHON 





NUMBES GF HLA ANTIGENS SHARED Uv 
DONOR AND RECIPIENT 


Fig. 6 (Stark and associates). The incidence of 
rejection after keratoplasty in recipients who have 
shared zero, one, two, three or four HLA antigens 
with their donor. Comparison between this study 
and that of Batehelor and co-workers.* 


cornea to a recipient who is presensitized 
to that cornea's antigens.?! 

Although we found no consistent corre- 
lation between the number of matching 
HLA antigens shared between the donor 
and recipient and graft outcome, the role 
of antigen matching deserves further 
evaluation. However, if further attempts 
at donor-recipient HLA antigen matching 
are made, they must be combined with 
preoperative cross-match testing, because 
even if all but one of the known donor- 
recipient antigens are favorably matched, 
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NUMBER OF ML A ANTIGENS SHARED UY 
DONO? AND RECIPIENT 


Fig. 7 (Stark and associates). The incidence of 
rejection after keratoplasty and the number of HLA 
antigens shared by recipient and donor. Comparison 
between this study and that of Vannas and co- 
workers." 
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Fig. 8 (Stark and associates). Map of HLA region 
of chromosome 6. 


the recipient may still be preimmunized 
to the one unmatched donor antigen or to 
unrecognized donor HLA antigens. Al- 
though perfect donor-recipient HLA 
matching for corneal transplantation may 
be beneficial, it is not currently practical 
because of the complexity of the HLA 
system (Table 7).? Our study indicates 
that the use of cross-matching to avoid 
donors with transplantation antigens to 
which the recipient is immunized is feasi- 
ble and seems beneficial. 

We do not have positive donor- 
recipient cross-match controls, and we 
therefore consider this to be a prelimiary 
report. A well-controlled clinical trial is 
necessary to evaluate fully the results of 
preoperative donor-recipient cross-match 
testing for donor selection in keratoplas- 
ty, and such a study is currently under- 
way. If controlled studies continue to 
show a significant beneficial effect from 
using cross-match testing in high-risk 
cases for keratoplasty, then this procedure 
could easilv be coordinated with kidney 
transplant projects without the need for 
additional expensive equipment and per- 
onnel. 


SUMMARY 


In 84 cases of keratoplasty, all patients 
had densely vascularized corneas and a 
history of prior exposure to HLA antigens 
by pregnancy, blood transfusion, or pre- 
vious transplantation. Donors were se- 
lected on the basis of a negative cross- 


y 
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TABLE 7 


LISTING OF RECOGNIZED HLA SPECIFICITIES(1978) 


C Locus D Locus 
HLA—CWI HLA—DWI 
HLA--CW2 HLA—DW2 
HLA—CW3 HLA—DW3 
HLA-—CWA HLA—DWA 
HLA—CW5 HLA—DW5 
HLA-—CW6 HLA—DW6 
Blank HLA—DW7 

HLA—DWS8 
HLA—DW9 
HLA—-DW10 
HLA—DWI1i1 
Blank 
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A Locus B Locus 
HLA-——A1 HLA—B5 
HLA—A2 HLA—B7 
HLA-—A3 HLA—B8 
HLA-—A9 HLA-—B12 
HLA-—A10 HLA—B13 
HLA-—AII HLA—B14 
HLA-—A928 HLA—BI15 
HLA—~A29 HLA-—B17 
HLA—AW23 HLA—B18 
HLA—AW24 HLA—B27 
HLA—AW25 HLA—B37 
HLA—AW26 HLA—BWI16 
HLA—AW30 HLA—BW21 
HLA—AW31 HLA—BW22 
HLA—AW32 HLA—BW35 
HLA—AW33 HLA—BWSS 
HLA—AW34 HLA—BW39 
HLA—AW36 HLA—BW40 
HLA—AW43 HLA—BW41 
Blank HLA—BW42 
HLA—BW44 
HLA—BW45 
HLA—BW46 
HLA—BW47 
HLA—BW48 
HLA—BW49 
HLA—BW50 
HLA—BW51 
HLA—BW52 
HLA—BW53 
HLA—BW54 
Blank 


match to avoid donor antigens to which 
the recipient was preimmunized. The 
overall rate of graft failure from rejection 
was 15%. A retrospective analysis of 
donor-recipient HLA matching in 103 


high-risk cases showed no consistent cor- 


relation between the number of antigens 
shared and graft outcome. These findings 
indicated negative cross-match to be im- 
portant in donor selection for keratoplasty 


in high-risk cases. 
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CORNEAL DONOR MATERIAL SELECTION 
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Boston, Massachusetts 


An important responsibility of the cor- 
neal surgeon is to evaluate corneal donor 
material. The chief concern has been with 
extending the viability and assessing the 
health of the endothelium. Little has been 
said about exclusion of donor material 
because of cause of death, with the excep- 
tion of Creutzfeldt-Jakob disease. This 
neurologic disorder, which has been 
transferred by keratoplasty, emphasizes 
the importance of the cause of death. No 
uniform code of exclusion of donor mate- 
rial by disease entity exists. 

Ophthalmic pathologists contribute to 
the solution of this problem by making 
histopathologic observations not obvious 
to the corneal surgeon. Ophthalmic pa- 
thologists must examine the globes used 
for corneal donor material. In reviewing 
such material after the fact and in a differ- 
ent context from the surgeon, concem 
regarding the possible hazards involved 
with certain donor material is evident. We 
report herein three cases in which donor 
eyes illustrate the need for a reevaluation 
of the criteria used in selecting donor 
corneal material, and a standardization of 
those criteria. 


CASE REPORTS 


Case l—The donor cornea was obtained from a 
49-year-old patient who died of acute leukemia. 
Histopathologic examination of the donor eye after 
the removal of the corneal button revealed the 
following positive findings: thickening and poster- 
ior migration of the lens epithelium; gliotic and 
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thickened retina, especially in the macular area, 
with microcystoid degeneration peripherally. The 
choroid was diffusely infiltrated by a large number 
of immature white cells, which were variable in size 
and had large basophilic nuclei with prominent 
nucleoli and irregular chromatin clumping. These 
were evident within blood vessels and extravascu- 
larly. The optic nerve showed thickened septa with 
mild gliosis. Examination of the fellow eye showed 
a similar histopathologic picture, and additionally, 
showed leukemic keratitic precipitates on the corne- 
al endothelium. The eye that was used for the donor 
cornea was chosen arbitrarily and the keratitic pre- 
cipitates in the fellow eye were not noted on preop- 
erative screening of the donor material. Other eye 
bank eyes with massive leukemic infiltrates (Fig. 1) 
have subsequently been observed by us. 

Case 2—The donor cornea was obtained from a 
patient who died of glioblastoma multiforme and 
had had mitral valve disease. There was also a 
history of rash and fever. The right fundus examina- 
tion showed two brown, granular-appearing lesions 
along the inferior nasal vessels. The left fundus had 
flame-shaped hemorrhages. The diagnosis of suba- 
cute bacterial endocarditis in addition to the brain 
tumor had been considered before death, but not 
verified. At autopsy, heart valve cultures grew the 
following organisms: Staphylococcus aureus, S. 
enterococci, Klebsiella pneumoniae, and K. lactoba- 
cilli. 

Histopathologic examination of the donor eye 
revealed inflammatory nodules in the ciliary body 
and the choroid with some central necrosis (Fig. 2, 
left). These microabscesses were localized and were 
composed of acute and chronic inflammatory 
cells, predominantly lymphocytes and macrophages 
(Fig. 2, right). Clusters of gram-positive bacteria 
were also present. In the midperipheral area, an 
abscess had focally destroyed and disrupted the ret- 
inal elements through a break in Bruch's membrane, 
and there were inflammatory cells in the overlying 
vitreous. 

Case 3—The donor cornea was obtained from a 
patient with known metastatic breast carcinoma. 
Examination of the donor eyes showed that the left 
eye was entirely normal except for missing cornea, 
iris, and part of the ciliary body. In the right eye the 
cornea, iris, and part of the ciliary body were miss- 
ing. The choroid contained a focus of invasion by 
metastatic breast tumor in an "Indian file" fashion. 
The cells were anaplastic with large vesicular and 
variable in size nuclei. Some tumor cells contained 
PAS-positive material. The cell columns extended to 
the ciliary body (Fig. 3) and adjacent to the wound 
area where the anterior segment structures were 
removed for transplant. 

In all cases no adverse ocular effects or systemic 
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leukemic cells (hematoxylin and eosin, x50). Right, Higher power showing leukemic cells (heratoxylin 


and eosin, x 1040). 


complications have occurred to the recipients to date 
(postoperative duration, seven months to two years). 


DISCUSSION 


There are few commonly accepted stan- 
dards for selection of corneal donor mate- 
rial among surgeons. The criteria for ex- 
clusion of donor material are variable. A 
survey of eye bank procedures carried out 
by Rabb and Brose! showed a wide range 
of conditions mentioned, rendering the 
donor material unacceptable for trans- 
plantation purposes by the various eye 
banks. However, there was no uniformity 
in adhering to this exclusion code by the 
eye banks surveyed. 
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Case 1 of our series shows that the use 
of leukemic donor material may lead to 
the transplantation of viable leukemic 
cells to the recipient's anterior chamber. 
It may be argued that the recipient’s im- 
mune mechanisms will be able to handle 
the leukemic cell load. However, the eti- 
ology of leukemia, and especially its rela- 
tion to a viral pathogenesis, is not clear. 
C-type and virus-like particles have been 
described in human leukemic cells.?~4 
C-type particles have been observed in a 
variety of other human cancers.5~? The 
Epstein-Barr virus is associated with two 
human malignancies, Burkitt’s lympho- 
ma and human nasopharyngeal carcino- 
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mononuclear cells in choroidal abscess (hematoxylin and eosin, x750). 
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Fig. 3 (Zakov and associates). Ciliary body stroma 
and muscles infiltrated by metastatic breast carcino- 
ma cells (arrow) in characteristic “Indian file” pat- 
tern (hematoxylin and eosin, x94). 


ma. Patients with these tumors always 
have increased serum titers against 
Epstein-Barr virus associated antigens, 
and tumor biopsy specimens from these 
malignancies grown in athymic nude 
mice contain Epstein-Barr virus DNAina 
covalently closed circular form. 

Dohlman and Boruchoff!? noted that 
donor material from leukemic patients 
should be rejected, and they cited a case 
in which a gliomatous growth occurred in 
a grafted eye with the donor eye having 
retinoblastoma. Even though no convinc- 
ing demonstration of the infectivity of 
human associated C-type particles in vivo 
has been shown, no long-range studies on 
the effect of transplanting tumor cells 
have been done. No long-range study of 
corneal transplantation has been done to 
demonstrate possible negative effects on 
the recipient who has received material 
from patients dying with malignancies 
and various neurologic disorders. This 
is particularly important since many re- 
cipients are young and presumably would 
have a long period to express any long- 
term effects of transplantation. In our 
three cases, all recipients were under age 
34 years. 

Case 2 emphasizes that sufficient histo- 
ry of the donor material is not always 
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available. Terminal septicemia indicates 
that the donor material is not suitable for 
transplant purposes. Pollack?! noted that 
donor corneas obtained from debilitated 
donors or cancer patients treated with 
immunosuppressive drugs do not survive 
cryopreservation and do not function as 
well as healthy donor tissue. Chronically 
ill patients on long-term corticosteroids, 
immunosuppressive or multiple antibiot- 
ic regimens may harbor occult infection, 
not apparent on a cursory perusal of the 
donors’ terminal diagnoses. Additionally, 
a recent study by Keates, Mishler, and 
Riedinger!? showed that it is not possible 
to render donor eyes sterile from patients 
with systemic infections by using current 
techniques. Of corneas stored in the 
McCarey-Kaufman medium, 30% in their 
study, and 40% of corneas stored in moist 
chambers had positive cultures. They also 
were able to isolate organisms from the 
aqueous of three donor eyes and suggest- 
ed that this may be a source of contamina- 
tion to the cornea. In our Case 2 the 
vitreous abscess present was not noted on 
screening of the donor eye. Conversely, 
the risk of postoperative infection in 
the transplanted eye is.small. Recently, 
cryptococcal endophthalmitis developing 
after corneal transplantation was report- 
ed.18 The donor material was obtained 
from a patient with a history of polymyo- 
sitis who had been treated with cortico- 
steroids and intermittent cyclophospha- 
mide. Additionally, the patient had 
evidence of Pneumocystis carinii and 
cytomegalovirus infection, and the blood 
cultures confirmed the presence of Cryp- 
tococcus neoformans after death. Before 
keratoplasty, the corneal graft was bathed 
with a solution of polymyxin B sulfate, 
neomycin, and gramicidin and stored for 
48 hours at 4° C. Routine bacteriologic 
studies of the aqueous were negative, 
but the eye was not examined patho- 
logically. 

Case 3 emphasizes the concept that 
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slit-lamp evaluation of the donor material 
is inadequate in establishing the presence 
of metastatic disease to the ciliary body in 
the donor eye. Gross examination of the 
globe in the eye pathology laboratory 
failed to raise suspicion of metastatic dis- 
ease to the globe, and only the histopatho- 
logic sections showed tumor in close 
proximity to the line of resection of the 
donor corneal button. Although 89% of 
eye banks queried by Rabb and Brose? 
stated that anterior segment tumors make 
donor corneas unacceptable for trans- 
plant purposes, our Case 3 clearly illus- 
trates that there is no sure method of 
ruling out this diagnosis short of histo- 
pathologic sectioning of the globe. 
Transmission of Creutzfeldt-Jakob dis- 
ease through a corneal transplant has 
been documented.!^'!" However, recent 
evidence presented by Gajdusek and as- 
sociates!?1? suggests that donor material 
from aged patients, and particularly pa- 
tients with any dementia, should not be 
used for corneal grafting. Accidental 
transmission of Creutzfeldt-Jakob disease 
has occurred in two neurosurgic cases 
through the use of contaminated stereo- 
tactic electrodes,”° and there is suspicion 
that a neurosurgeon may have contracted 
the disease from one of his patients? 
Experimentally, corneas from guinea pigs 
with Creutzfeldt-Jakob disease, when 
placed in the anterior chambers of 
healthy guinea pigs, produced clinical 
and histologic evidence of Creutzfeldt- 
Jakob disease in all of the animals after 
approximately a two-year incubation peri- 
od. Another feature of Creutzfeldt- 
Jakob disease, not clearly understood at 
the present time, is that patients develop- 
ing it have a higher frequency of having 
had brain or eye surgery within two years 
before the onset of the disease.!? Since the 
virus responsible for this fatal condition 
is extremely hardy and resists inactivation 
even by 1096 formalin and 7096 alcohol 
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solutions,!® certain precautions in han- 
dling patients with Creutzfeldt-Jakob dis- 
ease and their tissues become mandatory. 
Gajdusek and associates!? recommended 
that tonometers and surgical instruments 
used on patients with this disease be 
properly sterilized. This can be achieved 
by autoclaving for one hour at 121? C and 
20 psi or by the use of 596 hypochlorite, 
0.0396 permanganate, phenolics and io- 
dine solutions.!? 

The following conditions should ren- 
der donor material absolutely unac- 
ceptable for transplant purposes: Creutz- 
feldt-Jakob disease, any dementia, and 
probably any chronic neurologic disorder 
unless clearly secondary to a traumatic. 
etiology. This includes subacute sclero- 
sing panencephalitis, progressive congen- 
ital rubella, progressive multifocal leuko- 
encephalopathy, cytomegalovirus brain 
infection, Crohn's disease, and subacute 
encephalitis.1® Ophthalmologists should 
also be aware of the many other condi- 
tions in which slow virus etiology is 
suspected, but so far not proven. This 
includes multiple sclerosis, Parkinson's 
disease, amyotrophic lateral sclerosis, 
some of the collagen vascular diseases, 
and others.!8 Other conditions include: 
septicemia; hepatitis, jaundice, and evi- 
dence of any active viral infection; syphi- 
lis and positive serology (in certain cases 
of treated tertiary syphilis, the cornea is 
probably noninfectious and safe to use). 

Many other conditions require extreme 
caution with regard to selection as donor 
material, although currently no state- 
ments can be made regarding absolute 
contraindication to use. These conditions 
include: (1) ocular or systemic malignan- 
cy of any kind; (2) long terminal dis- 
ease, particularly if immunosuppressive 
agents, large doses of corticosteroids, and 
multiple antibiotic regimens were used 
terminally and particularly if there is evi- 
dence of systemic or focal infection; (3) 
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history of eye diseases, including external 
eye diseases, corneal disease or dystro- 
phy, iritis, absolute glaucoma, and acute 
glaucoma attack; and (4) history of previ- 
ous intraocular surgical procedure of any 
kind. 
' The above criteria for selection of 
donor corneal material are practical and 
are currently implemented at the New 
England Eyebank in Boston, Massachu- 
setts. l 

The majority of corneal grafting proce- 
dures are elective by nature. A thorough 
evaluation ‘of donor material should be 
undertaken by the corneal surgeon and 
the eyebanks. In emergencies, use of ma- 
terial from donor eyes with the previously 
mentioned relative contraindications may 
be justified. The tightening up of guide- 
lines on the use of donor material should 
serve as a further impetus for research to 
achieve more satisfactory ways of pre- 
serving donor tissue. From our study, we 
believe it would be advisable to initiate a 
long-term prospective study on the effects 
of keratoplasty in which the clinical and 
pathologic findings of the donor as well 
as any ocular or systemic changes of the 
recipient are recorded. . 


SUMMARY 


Histologic study of eyes used as donor 
material for corneal transplant revealed 
one instance of massive leukemic infiltra- 
tion with leukemic keratic precipitates on 
the fellow eye. In another eye, microab- 
scesses composed of: acute and chronic 
inflammatory cells containing Cryptococ- 
cus neoformans were present. In a third 
patient metastatic anaplastic cells were 
present in the choroid. We think donor 
eyes are absolutely unacceptable if death 
was caused by any chronic neurologic 
disorder, unless clearly secondary to trau- 
ma. Eyes from patients with septecimia, 
hepatitis, jaundice and any evidence of 
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any active viral infection, syphilis, and 
positive serology are also unacceptable. 
Extreme caution should be used in select- 
ing eyes of patients with ocular or system- 
ic malignancy, long-term diseases, partic- 
ularly if immunosuppressive agents were 
used, where a history of eye disease ex- 
ists, including corneal disease or dystro- 
phy, iritis, absolute glaucoma or acute 
glaucoma, and eyes with a history of 
previous intraocular surgery. 
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PERIPHERAL CORNEAL ULCERS WITH 
HERPES ZOSTER OPHTHALMICUS 


BARTLY J. MONDINO, M.D., STUART I. BROWN, M.D., 
AND . 
JAMES P. MONDZELEWSKI, M.D. 


The corneal manifestations of herpes 
zoster are diverse and potentially serious. 
The corneal epithelium may display a 
coarse punctate keratitis,! vesicles,? mu- 
cus plaques,? and dendrites.2-4 Charac- 
teristic subepithelial nummular opaci- 
ties,1 irregularly shaped stromal opaci- 
ties,! disciform keratitis,5 deep sclerosing 
interstitial keratitis, and ring abscess of 
the cornea® have all been reported with 
herpes zoster. Cornéal involvement in 
herpes zoster ophthalmicus includes cen- 
tral and paracentral ulcerations which 
may result in perforation and even slough- 
ing of the entire cornea.9* 

We describe herein four patients who 
developed peripheral ulcerations of the 
cornea following herpes zoster ophthal- 
micus. To our knowledge, this association 
has not been previously reported. 


CASE REPORTS 


Case 1—A 72-year-old woman developed lesions 
typical of herpes zoster in the distribution of the 
ophthalmic division of the fifth cranial nerve on the 
left in June 1973. A low-grade uveitis with photo- 
phobia developed and persisted in the left eye. In 
February 1974, the patient complained of increasing 
pain, tearing, and photophobia in both eyes for the 
past two months. At that time, the visual acuity was 
R.E.: 6/18 (20/60); L.E.: 6/6 (20/20). Slit-lamp exam- 
ination disclosed a peripheral corneal ulcer running 
from the 2 to the 4 o'clock meridian in the right eye 
with an undermined advancing edge and with 
heaped up cónjunctiva at its posterior border. The 
left eye also revealed a peripheral ulceration of the 
cornea running from approximately the 1:30 to tlie 
4:30 meridian. The advancing edge was undermined 
with infiltrates noted in the leading edge as well as 
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in the base of the ulcer. The peripheral ulcers encir- 
cled both corneas and advanced centrally (Fig. 1). 
Numerous conjunctival excisions adjacent to the 
ulcers resulted in only transient epithelial healing 
and relief of pain. Intraocular pressure by pneumo- 
tonometry was R.E.: 23 mm Hg; L.E.: 12 mm Hg. 
Both corneas were eventually destroyed and covered 
with vascularized conjunctival epithelium. 

Case 2—A 60-year-old woman with a 20-year 
history of diabetes mellitus developed herpes zoster 
on the right side of her face in the distribution of the 
ophthalmic division of the fifth cranial nerve in 
August 1970. An anterior uveitis was noted in the 
right eye with 1+ flare and cells. During the next 
week, the anterior chamber reaction increased to 3+ 
flare and cells, and the cornea developed diffuse 
punctate staining of the epithelium and stromal 
edema. While the patient was receiving cycloplegics 
and topical corticosteroids, the anterior chamber 
largely cleared, leaving 1+ flare and a few small 
residual keratic precipitates. The vision at this time 
was 6/24 (20/80). In April 1971, the anterior uveitis 
flared up in the right eye with a heavy cell and flare 
reaction and mutton-fat keratic precipitates. Intraoc- 
ular pressure by applanation tonometry in the right 
eye was 22 mm Hg. During the next year; the 
anterior uveitis flared up on two more occasions, 
requiring the use of topical and subconjunctival 
corticosteroids. Except for punctate staining, the 
cornea was uninvolved. In November 1972, the 
patient had pain and photophobia in the right eye 
and recurrent anterior uveitis. Additionally, a pe- 
ripheral corneal ulceration with a steep central edge 
was noted in the right eye extending from approxi- 
mately the 2 o’clock to the 4 o’clock meridian. The 
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Fig. 1 (Mondino, Brown, and Mondzelewski). 
Case 1. Left eye with peripheral ulcer extending 
circumferentially and centripetally. 
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ulcer extended centrally and peripherally to involve 
the cornea from the 12 o'clock to the 6 o'clock 
meridian. After treatment with topical and subcon- 
junctival corticosteroids, the ulcerative process 
ceased and the eye quieted. Intraocular pressure by 
applanation tonometry was R.E.: 10 mm Hg; L.E.: 
12 mm Hg. The final visual acuity was 6/60 (20/200) 
with correction. . 

Case 3—In June 1976, a 59-year-old woman had 
cervical and inguinal lymphadenopathy and a leu- 
kocytosis of 80,000. A diagnosis of chronic lympho- 
cytic leukemia was made. The patient was treated 
with chlorambucil with a decrease in her lymphade- 
nopathy and white blood cel] count. 

In October 1977, the patient's lymphadenopathy 
increased, and she was treated with oral cyclophos- 
phamide and prednisone with some improvement. 
Two weeks later, the patient developed vesicular- 
pustular lesions over her left hemifacial area with 
swelling of her left eyelid. The diagnosis of herpes 
zoster was made. The lesions spread from her left 
hemifacial area to her left trunk in a dermatomal 
distribution. The patient developed severe pain in 
the left eye and forehead with a fever, confusion, 
global aphasia, and a right central seventh cranial 
nerve lesion. Lumbar puncture revealed a cerebro- 
spinal fluid protein of 374, and a diagnosis of herpes 
zoster encephalitis was made. An ophthalmologic 
examination in November 1977 revealed normal 
anterior segments with 6/6 (20/20) vision in both 
eyes. ` 

In January 1978, the patient complained of deep 
boring pain in her left retro-orbital area. The skin of 
the left side of the forehead and the left upper eyelid 
was thin and scarred. The visual acuity was R.E.: 
6/6 (20/20); L.E.: hand movements. The bulbar 
conjunctiva of the left eye was hyperemic and the 
corneal sensation was reduced. A vascularized area 
of corneal thinning with an intact epithelium was 
noted in the periphery of the cornea from approxi- 
mately the 7 o’clock to the 10 o’clock meridian. The 
central edge of this peripheral furrow was steep and 
elevated (Fig. 2). The corneal endothelium was dif- 
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fusely covered with medium-sized keratic precipi- 
tates. A l-mm hyphema and 4+ cells and flare with 
fibrinous strands in the anterior chamber were pre- 
sent. Intraocular pressure by applanation tonometry 
was R.E.: 10 mm Hg; L.E.: 15 mm Hg. The patient 
died one month later. 

Case 4—A 74-year-old man had Bonhomie 
adenocarcinoma of the right upper lobe at thoracoto- 
my in June 1971. The tumor was considered unre- 
sectable, and radioactive implants were used. There- 
after, the patient was treated with external radiation 
and chemotherapy with 65-fluorouracil for six 
months. In May 1972, the patient complained of 
severe headaches and had signs of cerebral involve- 
ment. A brain scan and cerebral arteriogram re- 
vealed a solitary frontal metastasis, which was ex- 
cised during a right frontal craniotomy. 

In February 1973, the patient developed herpes 
zoster in the distribution of the ophthalmic division 
of the fifth cranial nerve on the right. His visual 
acuity with correction was R.E.: 6/30 (20/100); L.E. 
6/6 (20/20). Corneal sensation was found to be 
decreased on the right when compared to the left. A 
varicella-zoster titer rose from 1/16 to 1/1024. The 
patient was treated with a five-day course of cytosine 
arabinoside. Shortly thereafter, he became confused 
and a right sixth nerve paresis was noted. Addition- 
ally, the patient developed a peripheral corneal ulcer 
in his right eye with moderate conjunctival 
hyperemia and an anterior uveitis. The ulcer in- 
volved two thirds of the corneal circumference and 
was approximately 3 mm wide. The central edge of 
the ulcer was infiltrated and steep (Fig. 3). Intraocu- 
lar pressure by palpation was normal. Although 
Staphylococcus aureus was cultured from the eye, 
the ulcer did not resemble a catarrhal ulcer because 
of its steep edge and the absence of a lucid interval. 
The epithelium covered the ulcer in four to five days 
while the patient was being treated with topical 
neosporin and oral dicloxacillin (Fig. 4). The patient 
was also being treated with oral dexamethasone, 
which resulted-in some improvement in his menta- 
tion. The patient died in April 1973. 





Fig. 2 (Mondino, Brown, and’ Mondzelewski). 
Case 3. Peripheral furrow of left eye running from 7 
to 10 o'clock. 


+ 


Fig. 3: (Mondino, Brow and "VIF RHET 
Case 4. Peripheral ulcer of right eye involving 
two thirds of the corneal circumference. 
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Fig. 4 (Mondino, Brown, and Mondzelewski). 
Case 4. Healed peripheral furrow. 
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DISCUSSION 


A wide variety of systemic diseases 
have been associated with peripheral ul- 
cers of the cornea: acute myeloblastic 
leukemia, acute monocytic leukemia, 
scleroderma, systemic lupus erythemato- 
sus, influenza, bacillary dysentary, poly- 
arteritis nodosa, Wegeners granuloma- 
tosis, rheumatoid arthritis, porphyria, 
gonococcal arthritis, tuberculosis, and 
brucellosis.9? Peripheral corneal ulcers 
following routine cataract extractions!’ 
and following systemic administration 
of gold™ have been reported. 

In this report, four patients developed 
peripheral corneal ulcerations with steep 
central edges following herpes zoster 
ophthalmicus. An anterior uveitis compli- 
cated herpes zoster in all four cases. In 
Case 1, bilateral peripheral corneal ulcers 
typical of Mooren's ulcer developed that 
encircled and eventually destroyed both 
corneas. In the other three cases, the pe- 
ripheral corneal ulcers were not relent- 
lessly progressive and were found only on 
the side of the herpes zoster ophthalmi- 
cus. Only the patient in Case 1 was free of 
systemic disease. The patient in Case 2 
had diabetes mellitus, the patient in Case 
3 had chronic lymphocytic leukemia, and 
the patient in Case 4 had bronchogenic 
carcinoma with widespread metastases. 

The pathogenesis and relationship of 
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these peripheral corneal ulcers to herpes 
zoster ophthalmicus is speculative. The 
patients in Cases 3 and 4 developed pe- 
ripheral corneal ulcerations soon after the 
active skin lesions of herpes zoster. 
Replicating virus, occlusive vasculitis, 
and even neurogenic disturbances might 
be important in the development of 
peripheral ulcers in these two cases. 
In Case 4, S. aureus was recovered from 
conjunctival cultures. In this immunosup- 
pressed patient with herpes zoster, an 
unusual immune response to Staphylo- 
coccus may have been involved in the 
development of this peripheral corneal 
ulcer. The ulcer did not resemble the 
typical catarrhal ulcer because of its steep 
central edge and the absence of a lucid 
interval. 

The patients in Cases 1 and 2 devel- 
oped peripheral corneal ulcers six months 
and two years, respectively, after the ac- 
tive skin lesions of herpes zoster. In Case 
1, however, the peripheral ulcers were 
preceded by a low-grade uveitis, whereas 
in Case 2, the peripheral ulcer developed 
in a setting of recurrent anterior uveitis. A 
recrudescence of viral replication may be 
responsible for these lesions, but virus- 
altered corneal antigen in these patients 
may have led to the development of auto- 
immune reactions, which may have been 
important in the pathogenesis of these 
ulcers. Cell-mediated autoimmune phe- 
nomena have been reported in association 
with herpes zoster keratitis with patients 
having positive leukocyte migration inhi- 
bition in response to normal corneal anti- 
gen.!? The patient in Case 1 developed a 
typical Mooren’s ulcer, a condition which 
has been related to antecedent ocular in- 
jury!* and which has been associated with 
both cellular! and humoral autoimmune 
phenomena.!5 


SUMMARY 


Four patients with herpes zoster oph- 
thalmicus developed peripheral corneal 
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ulcers with steep central edges. An anteri- 
or uveitis was associated with all cases. 
One patient developed bilateral corneal 
ulcers that were typical of Mooren’s ulcer 
and eventually destroyed both corneas. 
The other three cases were unilateral and 
were not relentlessly progressive. 
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TOPICAL RETINOIC ACID IN THE 
TREATMENT OF CORNEAL XEROPHTHALMIA 


ALFRED SOMMER, M.D., AND NANI EMRAN, M.D. 
Bandung, Indonesia 


Xerophthalmia remains the most im- 
portant cause of childhood blindness in 
many developing countries. Vitamin A 
deficiency results in punctate epithelial 
keratopathy with or without stromal 
edema (2)! and ulceration (x3A).? The 
cause of keratomalacia (x3B) is probably 
more complex.? 

It is commonly classified, by WHO 
criteria, into night blindness (xN), con- 
junctival xerosis (x 1A), conjunctival xe- 
rosis with Bitot’s spot (x 1B, corneal xero- 
sis «2), corneal xerosis with ulceration 
(x3A, and keratomalacia (x3B). 

The only therapy proven effective for 
corneal xerophthalmia (x2, x3A) in hu- 
mans is systemic vitamin A, administered 
as retinyl palmitate (or other esters). In 
the first 50 cases treated on our study 
ward, however, the clinical response was 
often delayed one to four days, and the 
cornea‘ occasionally deteriorated in the 
interim. As a possible means of bridging 
this critical period, we have begun trials 
with topical retinoic acid. Unlike retinyl 
palmitate, retinoic acid does not require 
prior de-esterification and may not re- 
quire conjugation with specific carrier 
proteins (which are often depressed in 
malnourished xerophthalmic children) to 
reach the target cells. Preliminary results 
indicate topical retinoic acid is a safe and 
effective means of speeding corneal] heal- 
ing in xerophthalmia. 


From the Nutritional Blindness Prevention Proj- 
ect, Bandung Indonesia (Drs. Sommer and Emran), 
and the Wilmer Institute, Johns Hopkins Hospital, 
Baltimore, Maryland (Dr. Sommer). 

Reprint requests to Alfred Sommer, M.D., P. O. 
Box 134, Bandung, Indonesia. 


SUBJECTS AND METHODS 


Since June 1977, 58 xerophthalmic 
children with classical corneal involve- 
ment have been studied on our ward. 
Each child underwent complete ophthal- 
mologic, pediatric, biochemical, and bac- 
teriologic examination. 

At our request, Roche Laboratories pre- 
pared sterile single-application vials of 
0.196 retinoic acid in arachis oil and pla- 
cebo delivering 25 pl per drop. Before 
releasing the retinoic acid and the place- 
bo for use, Roche conducted toxicity trials 
in their own laboratories. Application to 
rabbit eyes produced only mild conjunc- 
tival injection (W. Hausheer, M.D., and A. 
Hanck, M.D., personal communication, 
Dec. 14, 1977). 

All eight children in this pilot trial 
underwent our standard therapeutic regi- 
men: hospitalization, high-protein diet, 
systemic vitamin A (either 100,000 IU 
water-miscible vitamin A intramuscular- 
ly, or 200,000 IU oil-miscible vitamin A 
orally on admission, according to a con- 
currently running protocol, and an addi- 
tional dose of 200,000 IU orally the fol- 
lowing day). Informed consent was pro- 
vided by the parent or guardian accompa- 
nying the child. Only children with intact 
globes were included in the study. When 
the two eyes were symmetrically and 
equally affected, the retinoic acid was 
applied to the right eye, placebo to the 
left. In cases of unequal involvement, 
retinoic acid was placed in the more se- 
verely involved eye. Every attempt was 
made to examine the children daily with 
the slit lamp. 

The first two patients received Only: 


single drop of retinoic H O 
: , IS ate e 


AMERICAN JOURNAL OF OPHTHALMOLOGY 86:615-617, 1978 


616 


Absence of any signs of toxicity encour- 
aged us to apply an additional drop of 
each agent the following day. The fre- 
quency and amount applied was gradual- 
ly increased to our present regimen of two 
drops five times a day, gently blotting any 
excess off the eyelids to prevent cross 
contamination. 


RESULTS 


Eight children have been treated to 
date, none with any evidence of signifi- 
cant toxicity. Both eyes of one child (Case 
2) developed minimal injection at 24 
hours, but this cleared spontaneously the 
following day. 

Four children had relatively symmetri- 
cal disease in the two eyes. In every 
instance the eye receiving retinoic acid 
showed earlier improvement. 


CASE REPORTS 


Case I—A 2-year-old severely malnourished 
(grade 3) Indonesian girl had severe corneal xerosis 
(x2) bilaterally. There was no evidence of stromal 
edema. One drop of retinoic acid was placed in the 
right eye and one drop of placebo in the left eye on 
admission and daily thereafter. The following day 
(day two) there was no conjunctival injection, but 
the corneal xerosis remained unchanged and equal 
in the two eyes. By day three both eyes showed 
improvement, the right eye (retinoic acid recipient) 
more so than the left. By day five the right cornea 
was completely clear, whereas the left eye still had 
numerous punctate lesions; a rough, granular sur- 
face; and poor wettability (but less than five seconds 
throughout). 

Case 2—A 4-year-old mildly malnourished (grade 
1) Indonesian boy had extensive corneal xerosis (x2) 
bilaterally. Both corneas exhibited moderate dif- 
fuse haze to hand-light examination and frank xerot- 
ic plaques inferiorly. Minimal stromal edema was 
present inferiorly. Conjunctival injection was ab- 
sent. 

Two drops of retinoic acid were placed in the 
right eye and two drops of placebo in the left eye 
three times on the day of admission, and once daily 
thereafter. The next day (day two) the right (retinoic 
recipient) eye was clearly better: only minimal haze 
persisted centrally, the rest of the cornea being clear 
on hand-light examination. The area of corneal 
xerosis was gone and the stroma less edematous. In 
contrast, the left cornea retained its diffuse, moder- 
ate haze; xerotic patch; and stromal edema. Both 
eyes had developed minimal conjunctival injection, 
which was gone by day three. 
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Case 3—A 92-year-old normally nourished Indo- 
nesian boy had moderate corneal xerosis bilaterally, 
the right eye worse than the left. Retinoic acid was 
applied to the right eye and placebo to the left daily 
for the first three days and three times a day there- 
after. 

The first follow-up slit-lamp examination, on day 
three, revealed partial resolution in both eyes. Large 
numbers of brightly staining punctate lesions per- 
sisted inferiorly in both eyes, but many more on the 
left than on the right. By day four punctate kerato- 
pathy had all but disappeared from the right cornea, 
whereas large numbers of densely staining lesions 
persisted on the left. 

Case 4—A 2-year-old severely malnourished 
(grade 3) Indonesian girl had diffuse moderate cor- 
neal haze, corneoscleral limbal xerosis for 360 de- 
grees, and small, clear, central ulcers bilaterally 
(x3A). The ulcer in the right eye was approximately 
.50 corneal depth, whereas that on the left was only 
0.33, and two heavy paracentral xerotic patches were 
present on the right cornea, but none on the left. 
Both corneas had marked, generalized stromal ede- 
ma, their thickness three to four times normal. No 
infiltrate was present in either eye. Densely packed, 
brightly staining punctate epithelial lesions covered 
both corneas. 

The right eye recieved two drops of retinoic acid 
and the left eye two drops of placebo three times a 
day for the duration of hospitalization. Both eyes 
received gentamicin and a combination bacitracin- 
neomycin-polymyxin ointment five times a day, al- 
ways at least one hour after the most recent applica- 
tion of the retinoic acid or placebo. 

By the next day (day two), the right (retinoic 
recipient) eye, which had originally been the more 
severely involved, was clearly better than the left. 
The ulcer was shallower (0.20 corneal depth) and 
surrounded by a thin rim of infiltrate, and the 
stromal edema had decreased significantly. In 
marked contrast, the left (placebo recipient) eye was 
worse than on admission. The stromal edema was 
unchanged or greater and the ulcer deeper. A thin 
rim of infiltrate had formed about the ulcer, howev- 
er. Punctate keratopathy in the right eye was less 
dense and no longer involved the superior quadrant; 
it was unchanged in the left eye. 

By day three both eyes showed improvement. By 
day eight the right cornea was entirely healed, with 
dense, vascularized scarring in the area of the origi- 
nal ulcer, whereas the left cornea still had diffuse 
moderate haze, stromal edema, and a fluorescein- 
positive, less densely scarred, and vascularized ul- 
cer. Punctate keratopathy had disappeared on the 
right, but was still extensive on the left. 

At no time did the conjunctival injection, present 
on admission, worsen. It was gone by the eighth 
hospital day. 


DISCUSSION 


Dietary supplementation with retinoic 
acid is an established means of prevent- 
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ing corneal destruction in vitamin A-de- 
ficient rats.? Pirie* theorized that corneal 
healing in xerophthalmic, malnourished 
children ‘treated with systemic vitamin A 
might be delayed by the reduction in 
circulating retinol binding protein that 
commonly accompanies protein deficien- 
cy. She found that a single daily drop of 
0.1% retinoic acid in arachis oil adminis- 
tered topically to vitamin A-deficient rats 
reduced the incidence of corneal perfora- 
tion and degree of stromal edema. The 
only side effect was mild to ‘moderate 
conjunctival injection. 

Having observed a one-to-four day 
delay in corneal healing in many of our 
xerophthalmic patients, during which 
some suffered worsening of their lesions, 
we began a preliminary trial of topically 
applied 0.1% retinoic acid. 

Only one of the eight children treated 
to date demonstrated any conjunctival 
injection, which was mild and equally 
apparent in the placebo-treated eye, and 
disappeared spontaneously the following 
day. Retinoic acid, 0.1% in arachis oil, 
appears to be safe when applied to intact 
globes of vitamin A-deficient children as 
frequently as three times a day. 

Four of our eight patients, described 
here in detail, had symmetrical disease. 
Comparison of the retinoic acid and 
placebo-treated eyes suggests topical reti- 
noic acid may be an effective means of © 
initiating early corneal healing, before 
systemically administered vitamin A be- 
gins to have its effect. In évery instance 
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the retinoic acid-treated eye responded 
earlier and healed more quickly than its 
placebo counterpart. The difference was 
understandably more apparent in patients 
receiving more frequent administration of 
the retinoic acid. 

Therapy with retinoic acid, however, is 
at best only adjunctive. Retinoic acid can 
only fulfill some of the functions of vita- 
min A, and few of these if applied topical- 
ly. Every child with active xerophthalmia 
requires immediate, massive, systemic vi- 
tamin A therapy. 


SUMMARY 


Fight children with corneal xeroph- 
thalmia (x2 or X3A) received standard 
high-protein diets and massive systemic 
vitamin A therapy. Retinoic acid; 0.1% in 
oil, was applied daily to one eye, and oil 
alone to the other. Topical retinoic acid 
proved safe and effective in speeding cor- 
neal healing, especially during the first 
critical days. 
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ACYCLIC ANTIMETABOLITE THERAPY OF 
EXPERIMENTAL HERPES SIMPLEX KERATITIS 
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Boston, Massachusetts 


Although ocular antiviral drugs, vidara- 
bine, idoxuridine and trifluorothymidine 
(FT), are highly effective against infec- 
tious herpes simplex keratitis, all may 
produce toxic side effects such as punc- 
tate keratopathy, cicatricial conjunctivitis 
and punctal occlusion.!^* Additionally, 
none has great potential as a systemic 
agent capable of eliminating viral neur- 
onal reservoirs, which is the source of 
recurrent infection, caused by marked 
systemic toxicity, poor solubility, or rapid 
inactivation by the host. The basic mech- 
anism for this toxicity is caused by the 
adverse effects these drugs have on host 
chromosomal structure, their being non- 
specifically detrimental to normal host 
and viral DNA.5-8 

Efforts to improve the selectivity of 
antiviral agents have resulted in the de- 
velopment and evaluation of the acyclic 
derivatives of purine nucleosides in 
which the side chains spatially mimic 
certain sugars. Acycloguanosine (9-[2- 
hydroxyethoxymethyl] guanine) stands 
out in preliminary studies as being effec- 
tive against herpes simplex types 1 and 2 
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and varicella zoster virus. Acycloguano- 
sine differs from the other antivirals in 
that it is activated specifically by viral- 
induced thymidine kinase, thereby spar- 
ing normal uninfected cells from disrup- 
tion of nucleic acid synthesis.?:1? Such 
specificity for viral infected cells results 
in a notable lack of host toxicity while 
allowing a “targeting-in” on those cells 
carrying the invading organism. 

We report herein our findings from a 
masked, controlled study evaluating the 
therapeutic efficacy of unguent 396 acy- 
cloguanosine, 0.5% idoxuridine IDU (IL), 
and 396 vidarabine on experiemntal ocu- 
lar herpes simplex 1 infection in rabbits. 


MATERIAL AND METHODS 


Commercially available 0.5% idoxuri- 
dine and 396 vidarbine were used and 
compared to 396 acycloguanosine oint- 
ment, all in petrolatum base. Placebo con- 
trols received petrolatum base alone. AII 
drugs were given five times daily for six 
days beginning four days after viral inoc- 
ulation. 

Acycloguanosine was synthesized and 
supplied in 3% ointment form. Pilot stud- 
ies done by Burroughs Wellcome indicat- 
ed that the minimal effective concentra- 
tion for ocular herpes was 296 ointment, 
and that no toxicity occurred using con- 
centrations up to 696. Three percent oint- 
ment was selected for study to cover the 
range of susceptibility of the herpes sim- 
plex virus group to prevent the develop- 
ment of resistant strains by avoiding min- 
imal effective dosing. 

The unscarified eyes of 30 albino male 
rabbits were inoculated with McKrae 
strain type 1 herpes simplex virus SV 
(TCIDs, 1079), and the closed eyes were 
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massaged gently for 30 seconds. By the 
fourth day post inoculation, all animals in 
the study had developed gross clinical 
disease. After equivalent grouping based 
on slit-lamp examination, the animals 
were divided into treatment groups. 

All rabbit eyes were read daily on the 
slit lamp, scoring on a 0 to 4 basis of 
increasing severity of involvement. Cor- 
neal epithelial scores were as follows: 1* 
represented 25% surface ulceration, up to 
4* represented 100% loss of cells. Stromal 
scores were as follows: l^ represented 
mild edema and haze, up to 4* represent- 
ed severe edema with obscuring of anteri- 
or chamber details. Conjunctival scores 
related to degree of hyperemia were as 
follows: 1* represented mild injection, up 
to 4* represented severe congestion with 
edema. 

Viral cultures were taken from all eyes 
at the beginning and end of the treatment 
periods, and. inoculated immediately into 
primary rabbit kidney monolayer tissue 
culture. 

Statistical analysis of data was done by 
a two-way analysis of variance, compar- 
ing treatment vs time at a 9596 confidence 
level. 


RESULTS 


All control animals (11 eyes) developed 
disease during the first seven days after 
inoculation, and then improved sponta- 
neously. While no animal in any antiviral 
treatment group developed curves, there 
was a notable difference in the three ther- 
apeutic response curves. The most strik- 
ing and rapid improvement was in the 
acycloguanosine group (18 eyes), with 
improvement evident within 24 hours 
and continued improvement throughout 
the treatment period. Both idoxuridine 
(13 eyes) and vidarabine (13 eyes) showed 
similar improvement, but vidarabine 
worsened on days six and seven post 
inoculation before steadily improving, 
and idoxuridine worsened on days seven 
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through nine post inoculation. Both drug 
groups had similar scores on the last day 
of therapy. 

Mean curves of the corneal epithelial 
ulceration scores are shown in Figure 1, 
and the mean daily readings per treatment 
group are shown in Table 1. 

Statistical analysis of these curves indi- 
cated that throughout the treatment peri- 
od acycloguanosine was significantly bet- 
ter than controls, and on days eight and 
nine post inoculation, the other treatment 
groups at a 95% confidence level. Both 
vidarabine and idoxuridine were signifi- 
cantly better than controls at the same 
confidence level but idoxuridine was sig- 
nificantly better than vidarabine on days 
six and seven post inoculation, although 
not significantly better on days eight and 
nine post inoculation. 

No significant stromal disease devel- 
oped in any treatment group. 

The mean curves obtained for iritis 
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0 Á 5 6 7 8 9 
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Fig. 1 (Pavan-Langston, Campbell, and Lass). 
Mean epithelial ulceration therapeutic response 
curves by treatment group. 
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TABLE 1- 


DAILY MEAN OF EPITHELIAL ULCERATION 
SCORES BY TREATMENT GROUP* 


Days Post Infection 
Treatment Group 4 5 6 7 8 9 


ACG 3% ointment 0.72 0.48 0.34 0.30 0.29 0.22 
No. = 18 

Vidarabine 1.09 0.83 0.99 1.01 0.81 0.74 
3% ointment No. = 13 

IDU 0.5% ointment 0.77 0.84 0.62 0.53 0.61 0.60 


No. = 13 
Controls 0.69 1.44 181 2.11] 2.07 1.67 
No. = 11 


*ACG designates acycloguanosine; IDU, idoxuri- 
dine. 


(Fig. 2, Table 2) and conjunctivitis (Fig. 3, 
Table 3) revealed a similar separation 
of curves with the results of all treatment 
groups being better than in the control 
groups and results of acycloguanosine 
being better than idoxuridine which, in 
turn, was somewhat better than vidara- 
bine. There was no statistically signifi- 
cant difference between idoxuridine and 
vidarabine at 95% confidence level on day 
nine post inoculation, although acyclo- 
guanosine was better than vidarabine at a 


Control 


Score 


Vidarabine 3Zung 


0.5 


IDU 0.57 ung 


ACG 3Zung 


0 4 5 6 7 8 9 
Days Post Infection 


Fig. 2 (Pavan-Langston, Campbell, and Lass). 
Mean iritis therapeutic response curves by treatment 
group. 
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TABLE 2 


DAILY MEAN SCORES OF IRITIS 
BY TREATMENT GROUP* 


Days Post Infection 
Treatment Group 4 5 6 7 8 9 


0.29 0.30 0.27 0.31 0.24 0.29 
0.40 0.44 0.60 0.62 0.63 0.62 
0.35 0.42 0.25 0.41 0.41 0.41 


ACG 3% ointment 
No. = 18 

Vidarabine 

3% ointment No. = 13 
IDU 0.5% ointment 


No. = 13 
Sonne 0.32 0.66 0.77 0.85 1.09 1.94 
Q. = 


* ACG designates acycloguanosine; IDU, idoxuri- 
dine. 


95% confidence level. No toxic effects 
from any drugs were noted; that is, punc- 
tate keratopathy, increasing iritis, or con- 
junctivitis. 

The results of viral cultures taken be- 
fore and at the end of the treatment period 
were most interesting (Table 4). All eyes 
were positive before treatment. On treat- 
ment day six there was no statistically 
significant difference in the number of 
eyes positive among the controls, vidara- 


15 
Contro 
10 
Score Vidarabine 3Y ung 
0.5 IDU 0.5% ung 
ACG 3% ung 
9 4 5 ó 7 8 9 


Days Post Infection 


Fig. 3 (Pavan-Langston, Campbell, and Lass). 
Mean conjunctivitis therapeutic response curves by 
treatment group. 
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TABLE 3 


DAILY MEAN SCORES OF CONJUNCTIVITIS 
BY TREATMENT GROUP* 


___ Days Post Infection č Infection 
Treatment Group 4 5 6 7 8 9 


0.69 0.55 0.45 0.36 0.38 0.28 
0.75 0.67 0.68 0.73 0.66 0.76 
0.80 0.70 0.44 0.46 0.58 0.50 


ACG 3% ointment 
No. = 18 
Vidarabine 

3% ointment, No. = 1 
IDU 0.5% ointment 


No. = 18 
Controls 0.65 0.85 1.07 0.84 1.10 1.19 
No. = ll 


*ACG designates acycloguanosine; IDU, idoxuri- 
dine. 


bine and idoxuridine groups; 100% for 
the first two (11/11, 13/13) and 93% for 
idoxuridine (19/13). Acycloguanosine, 
however, was strikingly lower with only 
39% (7/18) of eyes positive for virus. This 
was significantly better than all groups at 
the 95% confidence level. 


DISCUSSION 


Acycloguanosine is a white, crystalline 
acyclic purine derivative with a solubility 
of 0.12% in water (Fig. 4). The mecha- 
nisms of action are not fully known at this 
time but those that are may be summa- 
rized as follows.® 1° In vitro studies indi- 
cate that acycloguanosine enters herpes 
simplex virus infected cells to a much 
greater extent than normal cells. The drug 
is then converted to its monophosphate 


TABLE 4 
VIRAL CULTURES* 


Negative Positive No.+ 


Drug No. Eyes %) (%) Negative 
ACG 18 61 39 li 
IDU 13 7.5 92.5 1 
Vidarabine 13 0 100 0 
Control 11 0 100 0 

Total 50 


* ACG designates acycloguanosine; IDU, idoxuri- 
dine. 
+All precultures were positive. 


ACYCLIC ANTIMETABOLITE THERAPY 





621 


i 9- (2-HYDROXYETHOXYMETHYL) GUANINE 


10: 


HoN A 


g 


Fig. 4 (Pavan-Langston, Campbell, and Lass). 
Structure and therapeutically advantageous proper- 
ties of acycloguanine; HSV designates herpes sim- 
plex virus. 


ACTIVE AGAINST HSV-l, Hsv-2, 
VARICELLA-ZOSTER 


ACTIVATED SPECIFICALLY BY 
VIRAL- INDUCED THYMIDINE KINASE 


NEGLIGIBLE TOXICITY TO NORMAL 
CELLS 


form (acyclo-guanosine-monophosphate, 
guanine monophosphate) by specific 
viral-induced thymidine kinase, and from 
there to its bi- and triphosphates (acyclo- 
guanosine triphosphate) by enzymes yet 
to be determined. Acyclo-guanosine tri- 
phosphate acts by competitive inhibition 
against the incorporation of deoxyguano- 
sine triphosphate into DNA via the DNA 
polymerase system (Fig. 5). The reduc- 
tion of viral DNA polymerase activity is 


“much greater than that of cellular DNA 


polymerase, which results in greater inhi- 
bition of viral DNA synthesis in compari- 
son to normal cellular DNA synthesis. 
Preliminary data indicate that there is no 
significant conversion of acycloguanosine 
to its active triphosphate counterpart in 
uninfected cells, thereby markedly reduc- 
ing the toxic potential of the drug. 

The present study on the ocular thera- 
peutic effectiveness of topical acyclo- 
guanosine in treating experimental herpes 
simplex virus keratitis indicates that this 
drug is significantly better than either of 
the current commercially available anti- 


MECHANISM OF ACTION OF ACG 


THYM DINE KI ASE 
HYMIDIN N 9 
ACG ———— — —— — » ACY CLO GMP— ——»- AcYCLO GTP 


COMPETITIVE 
INHIBITION 


— nn Și i VIRAL DNA POLYMERASE ——-——» quoi DNA 
DEOXYGUANOS INE- TP 


Fig 5 (Pavan-Langston, Campbell, and Lass). 
Mechanism of action of acycloguanine. 
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virals. The rapidity with which the acy- 
cloguanosine treated corneal ulcers 
healed, and the marked reduction in viral 
recovery from these eyes indicates both a 
high therapeutic efficacy and low toxicity. 
The difference between the vidarabine 
and idoxuridine curves has not previously 
been noted in our laboratory, in our own 
clinies, or in those of others; this may 
reflect our use of a higher titer of infecting 
virus (TCIDss 1079) than that used in 
earlier studies. 93 The iritis and con- 
junctivitis scores reflect only the severity 
of the corneal disease, and certainly do 
not hint at the toxicity noted in previous 
studies with adenine arabinoside mono- 
phosphate.12-13 

Acycloguanosine's activation only by 
virus-infected cells prevents the problems 
encountered with antimetabolites which 
are nonspecifically taken up and activated 
by infected and noninfected cells. In this 
respect, the drug is analogous to another 
new antiviral, 5-iodo-5' -amino 2’5’ -dide- 
oxyuridine (AIU),4 which like acyclo- 
guanosine is metabolized, in vitro, only 
by herpes simplex virus-infected cells 
with the initial phosphorylation being 
mediated by herpes simplex virus- 
specific thymidine kinase. AIU triphos- 
phate is then incorporated into both viral 
and cellular DNA within the infected host 
cell alone. In our laboratory, 1096 AIU 
ointment used every six hours for 72 
hours indicated that this drug is as effec- 
tive as 0.596 idoxuridine ointment in ex- 
perimental herpes simplex virus keratitis 
without any evidence of toxic side effect. 
15 This might be expected, as at molar 
concentrations of  AIU,  vidarabine, 
idoxuridine and FT, which produced a 
comparable degree of inhibition of herpes 
simplex virus in vitro, only AIU was 
totally devoid of cellular toxicity (D. 
Ward, N. Ruddle, and W. Prusoff, unpub- 
lished data). Similarly, teratologic studies 
using AIU doses as high as 450 mg/kg/ 
day in neonatal mice revealed no devel- 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


NOVEMBER, 1978 


opmental defects, in marked contrast to 
idoxuridine, which was given in doses 
half as great (D. Albert, unpublished da- 
ta). 

Therapy of herpetic disease may be 
entering a new era. The approach with 
nonspecific, and therefore toxic, antime- 
tabolites is being replaced by drugs syn- 
thesized specifically for activation only 
by virus-infected cells. The marked thera- 
peutic effectiveness of acycloguanosine 
in our study coupled with planned sys- 
temic studies of this nontoxic drug in the 
future, indicate that scientists may have 
succeeded in separating the previously 
narrow therapeutic-toxicity ratio encoun- 
tered in current forms of antiviral thera- 


py. 
SUMMARY 


In a masked controlled study we com- 
pared 3% acycloguanosine, 0.5% idoxuri- 
dine, and 396 vidarabine ointments in 
therapy of experimental herpes simplex 
virus keratitis in rabbits. The results of 
the acycloguanosine group were signifi- 
cantly better than the control groups and 
both other treatment groups, while pro- 
ducing none of the toxic side effects of 
increasing iritis, conjunctivitis or stromal 
keratitis, with continued drug applica- 
tion. 
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UNPLANNED EXTRACAPSULAR CATARACT EXTRACTION IN 
POSTVITRECTOMY EYES 


SANFORD M. MEYERS, M.D., RONALD KLEIN, M.D., 
SURESH CHANDRA, M.D., AND FRANK L. MYERS, M.D. 
Madison, Wisconsin 


Lens opacities may develop or progress 
after pars plana vitrectomy,? necessitat- 
ing subsequent lens extraction. We de- 
scribe herein the complication of 
unplanned extracapsular cataract extrac- 
tion with loss of lens material into the 


vitreous cavity in three postvitrectomy' 


patients. 


SUBJECTS AND METHODS 


Three patients developed cataracts after 
undergoing pars plana vitrectomy for vit- 
reous hemorrhage. Cataract surgery in 
these patients resulted in unplanned 
extracapsular lens extractions. 


CASE REPORTS 


Case I—A 70-year-old man with diabetes mellitus 
since age 30 years had proliferative diabetic retinop- 
athy and recurrent vitreous hemorrhages in both 
eyes. The right eye underwent a pars plana vitrecto- 
my in November 1974. Preoperatively, the right lens 
had 2-- nuclear sclerosis and 2+ posterior subcapsu- 
lar lens changes. During the vitrectomy, the posteri- 
or lens capsule may have been touched with the 


instrument. Two months after vitrectomy. a dense. 


cataract was seen, and cataract surgery was done in 
the right eye. The surgical technique included mas- 
sage of the globe after retrobulbar anesthesia and a 
conventional ab externo incision. After alpha chy- 
motrypsin instillation, posterior displacement of the 
iris was noted, Cryoextraction resulted in lens rup- 
ture with loss of the lens nucleus into the posterior 
vitreous cavity. Most of the lens cortical material 
was removed with irrigation. The eye remained 
quiet for the next eight months. Then the lens 
nucleus dislocated into the anterior chamber, result- 
ing in uveitis and secondary glaucoma. The first 
attempt to remove the lens nucleus from the anterior 
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chamber failed because the lens nucleus dislo- 
cated back into the vitreous cavity. Five days later 
the lens nucleus again dislocated into the ante- 
rior chamber, and this time, 396 carbachol was used 
to achieve pupillary constriction, and tlie lens nucle- 
us was removed with a lens loop through an infero- | 
temporal limbal scleral incision with the patient 
sitting at a 45-degree angle. Postoperatively, the 
uveitis and secondary glaucoma decreased, but 
bullous keratopathy secondary to endothelial dam- 
age persisted. Intraocular pressure by applanation 
tonometry was 28 mm Hg in the right eye without 
medication. A Gunderson flap was done for comfort. 

Case 2—A 59-year-old woman with diabetes mel- 
litus for 15 years had a vitreous hemorrhage in the 
right éye for one year. In September 1977 an uncom- 
plicated pars plana vitrectomy was done in the right 
eye. Preoperatively, there were 1+ posterior subcap- 
sular lens opacities and 1+ to 2+ nuclear sclerosis in 
the right eye. During the next two months a dense 
cataract developed in the right eye. In November 
1977, cataract surgery was done. Massage of the 
globe after retrobulbar anesthesia and a convention- 
al ab externo incision were done. After alpha chymo- 
trypsin instillation, the lens was loose. During cry- 
oextraction, the capsule ruptured. All of the lens was 
removed with cryoextraction and irrigation except 
for three small pieces of lens cortex, which fell back 
into the vitreous cavity near the inferior retina. The 
lens cortical material in the vitreous cavity was 
absorbed without complication during the next two 

months. 

Case 3—A 57-year-old hypertensive woman had a 
branch vein occlusion in the right eye in September 
1973 and subsequently developed a vitreous hemor- 
rhage in the right eye in May 1974. In January 1976 
the patient had a pars plana vitrectomy in the right 
eye. Preoperatively, the right lens was clear. During 
the vitrectomy, the surgeon probably touched the 
lens with the instrument. In March 1976 a dense 
cataract was noted in the right eye, which had an 
intraocular pressure of 30 mm Hg as measured by 
applanation tonometry. Cataract extraction was per- 
formed on the right eye in March 1976. Massage of 
the globe after retrobulbar anesthesia and a conven- 
tional ab externo incision were performed. Enzyme 
was not used. During cryoextraction the lens rup- 
tured, and irrigation was done. Most of the lens was 
extracted, but a significant amount of lens material 
was lost into the vitreous cavity. Postoperatively, 
there were cells and flare and a hyphema in the 
anterior chamber. A cyclitic membrane formed, the | 
anterior chamber angle shallowed, and the intraocu- 
lar pressure decreased as the right eye developed 
phthisis bulbi. 
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DISCUSSION 
Cataract surgery in three postvitrecto- 
my patients resulted in unplanned extra- 
capsular extractions with loss of lens ma- 
terial into'the vitreous cavity. The major 


_etiologic factor in two of these cases was 


supposedly contact of the lens with dam- 


‘age to the posterior capsule during the 


previous pars plana vitrectomy. Other 
factors that may have contributed to this 


. complication were:.massage of the globe 


9 


NE 


after retrobulbar anesthesia and use of 
alpha chymotrypsin during cataract sur- 
gery, and disruption of the anterior hya- 
loid face during the previous pars plana 
vitrectomy. Massage of the globe after 
retrobulbar anesthesia may cause posteri- 


‘or dislocation of lens material if the lens 


capsule has been injured during the pre- 
vious vitrectomy. Similarly, enzyme 
zonulolysis may also precipitate posterior 
lens dislocation in vitrectomized eyes be- 
cause of the disrupted anterior face and 
the low viscosity fluid in the vitreous 
cavity. | 

The consequences of an extracapsular 
cataract extraction in a postvitrectomy eye 
are potentially serious. À large amount of 
lens material, especially the nucleus, re- 
maining in the vitreous cavity may induce 
uveitis, phacolytic glaucoma, or phacoan- 
aphylaxis, as in Cases 1 and 3. Because of 
this, if lens injury occurs during vitrecto- 
my and produces central posterior lens 
changes, one must consider immediate 
lens extraction because of the high proba- 
bility of a subsequent cataract.? However, 
the feathery posterior lens changes, 
which may develop during long vitrecto- 
mies, are frequently reversible in young 
patients, and one need not remove these 
lenses unless visualization during surgery 
is impaired. 

In postvitrectomy eyes, both the patient 
and surgeon should be aware that cataract 
surgery can be more hazardous than usu- 
al. The following measures may be help- 
ful in minimizing the risk of an un- 


EXTRACAPSULAR CATARACT EXTRACTION 
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planned extracapsular extraction in these 
eyes when using a conventional ab exter- 
no cataract technique and cryoextraction: 
either avoid massage of the globe after 
retrobulbar anesthesia or use only gentle 
massage, use Flieringa's ring to prevent 
collapse of.the eye, allow a larger than 
usual iceball to form with the cryoprobe, 
use a lens spoon or loop to support the 
lens during cryoextraction, avoid exces- 
sive manipulation of the lens,* and avoid 
the use of alpha chymotrypsin‘ or imme- 
diately apply the cryoprobe to the lens 
after enzyme instillation. 

With a soft cataract, one may use a 
vitrectomy instrument via the pars plana 
for the lens extraction. With this ap- 
proach, the surgeon can easily remove 
lens material from the posterior vitreous 
cavity if the need arises. Some surgeons 
may also consider a planned extracapsu- 
lar cataract extraction in postvitrectomy 
eyes, especially in younger patients, to be 
more certain of removing the nucleus. 

If an unplanned extracapsular cataract 
extraction occurs in a vitrectomized eye, 
indirect ophthalmoscopy can be used to 
determine if any lens fragments are pre- 
sent in the posterior vitreous cavity. A few 
small pieces of lens material, especially 
cortical fragments, usually will absorb 
spontaneously without  difficulty,3~5 
as in Case 2. However, a substantial 
amount of residual lens material, espe- 
cially the nucleus, needs to be removed 
because a marked inflammatory response 
often occurs, as in Cases 1 and 3. To 
remove the residual lens material, irriga- 
tion and gentle aspiration through the 
cataract incision can be attempted. How- 
ever, if this is unsuccessful, one may 
consider an immediate or subsequent 
pars plana vitrectomy if needed. 


SUMMARY 


A 70-year-old man, a 59-year-old wom- 
an, and a 57-year-old woman underwent 
pars plana vitrectomy. In all three cases, 
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cataracts developed in the eyes that had 
been operated on. During cataract extrac- 
tion, which included massage of the 
globe after retrobulbar anesthesia and a 
conventional ab externo incision, loss of 
lens material into the vitreous cavity oc- 
curred in all three postvitrectomy eyes. 
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OPHTHALMIC MINIATURE 


“You may hear, therefore as it is all past I may tell you that on the 
10th of July last a shot having struck our battery the splinters of 
stone from it struck me most severely on the face and breast. 
Although the blow was so severe as to occasion a great flow of blood 
from my head, yet I most fortunately escaped by only having my 
right eye nearly deprived of its sight. It was cut down, but is as far 
recovered as to be able to distinguish light from darkness, but as to 
all the purpose of use it is gone. However, the blemish is nothing, 
not to be perceived unless told. The pupil is nearly the size of the 
blue part, I don’t know the name.” 

Nelson’s Letters To His Wife and Other Documents, 1785-1831 


Edited by-George P. B. Naish 


London, Navy Records Society, 1958 





CONGENITAL VARICELLA CATARACT 
EDWARD COTLIER, M.D. 


New Haven, Connecticut 


Maternal varicella was first recognized 
as a cause of congenital anomalies by 
Laforet and Lynch! who described a 
"poorly developed infant with cortical 
atrophy, cicatricial skin lesion over the 
left lower extremity, undescended testi- 
cles, defective development of the toes of 
the right foot and bilateral optic atrophy 
with a peculiar darkish pigmentation of 
the retina." There was bilateral nystag- 
mus and the pupils showed "only ques- 
tionable reaction to light." 

McKendry and Bailey,2 and Charles, 
Bennett, and Margolis? documented chor- 
ioretinitis by ophthalmoscopy, iu infants 
with congenital varicella. Histopatholog- 
ic evidence of lens involvement was 
noted in their cases of two infants and 
in the case of Srabstein and associates.* 

Ve report herein a case of unilateral con- 
genital cataract secondary to maternal 
varicella in a 16-month-old infant who 
underwent successful cataract surgery. 
Persistent antibody titers to varicella zos- 
ter virus were present, but virus was not 
recovered from the lens aspirates. Con- 
genital cataracts secondary to maternal 
herpes zoster have been previously de- 
scribed. Additionally, Srabstein and 
associates® briefly mentioned bilateral 
cataracts and microphthalmos in a girl 
who died at 6.5 months of age from com- 
plications secondary to congenital vari- 
cella. 
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CASE REPORT 


The infant was a normally developed and well- 
nourished 16-month old boy. The mother noticed a 
“white opacity in the left eye" one week after birth. 
He weighed 2,468 g at birth. In the fourth month of 
her pregnancy, the mother had been exposed to a 
child with varicella, and within two weeks, she had 
a varicelliform rash. Otherwise the pregnancy and 
delivery had been uncomplicated. She had taken no 
medications except vitamins as prescribed by the 
obstetrician. Psychomotor development of the child 
was within normal limits for his age. Dermatologic, 
orthopedic, and pediatric examination failed to de- 
tect any abnormalities except that the head circum- 
ference was in the tenth percentile. Chest x-rays 
were normal. Laboratory tests including urinalysis, 
complete blood cell count, protein electrophoresis, 
serum immunoglobulins A,G, and M, and calcium 
phosphorus in serum were normal: Serology for 
rubella, herpes simplex, toxoplasmosis, and cyto- 
megalovirus were negative. Varicella zoster fluores- 
ficent antibody to membrane antigen titer was 1:16 
on one occasion and 1:8 in a repeat test. Attempts to 
culture varicella zoster virus from throat swabs or 
urine were unsuccessful. Karyotype by Giemsa 
banding of chromosome revealed no abnormalities 
(46XY). 

Ocular examination revealed fixation and follow- 
ing of the light only with the right eye. There was 
pupillary response to light in the left eye. Fifteen 
degrees of left estropia were measured by the corne- 
al light reflex. The left eye was smaller than the right 
eye and had a mature cataract. After instillation of 
atropine 1% to both eyes, the pupil dilated to 8 mm 
in the right eye and to 7 mm in the left eye. 
Ultrasonography revealed slight shortening of the 
anteroposterior measurement of the left eye, but no 
evidence of retinal detachment or vitreous degenera- 
tion. 

An extracapsular cataract extraction was per- 
formed in the left eye by means of mechanical 
suction, and the lens aspirate was plated for virus 
cultures. Neither varicella zoster nor rubella virus 
was recovered from the lens aspirate even after three 
passages. The postoperative period was uncompli- 
cated, and ophthalmoscopy revealed no evidence of 
chorioretinal abnormalities. Refraction was R.E.: 
+0.25; L.E.: 46.50 sphere +0.50 at 90 1/4. 

Maternal varicella zoster fluorescent antibody to 
membrane antigen titers were 1:8 in two successive 
blood testings. 


DISCUSSION 


The disappearance of rubella virus as a 
teratogenic and cataractogenic agent and 
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new precise virologic and serologic meth- 
ods for determination of other viruses 
have revealed that varicella zoster virus 
causes some congenital malformations.!^? 
The present case represents an example of 
the cataractogenic potential of the varicel- 
la zoster virus. 

Although vesicle fluid is infectious, the 
route for varicella zoster virus transmis- 
sion among humans is not certain.? Non- 
immune subjects can contract varicella 
(chickenpox) from patients suffering from 
herpes zoster. Virus shedding from vari- 
cella throat lesions may be transmitted by 
inhalation. However, herpes zoster le- 
sions usually do not affect the mouth and 
the nose, and direct contact is necessary 
for spreading. The varicella zoster virus 
can be cultured only from fluid- 
containing lesions.? Dry skin lesions give 
negative cultures for varicella zoster vi- 
rus. In contrast, smallpox scabs may har- 
bor live virus for months.’ Thus, virus has 
not yet been recovered from congenital 
varicella patients. Maternal antibody 
varicella zoster virus, passively trans- 
ferred, does not persist after.8 months of 
age; thus,.titers of 1:8 to 1:32 are found 
only in convalescent children. 

A wide spectrum of lesions is present in 
congenital varicella, ranging from early 
death,!-4 leukemia,!? central nervous sys- 
tem involvement with cerebral or cerebel- 
lar atrophy, ? and multiple congenital 
anomalies with rudimentary limbs and 
digits-?$ to minimal involvement of the 
eye as in our case. The number and extent 
of lesions in congenital varicella may 
depend on the time of gestation at which 
the infection occurs. In the mothers of 
patients reported by McKendry and Bai- 
ley,? LaForet and Lynch,! Savage, Moosa, 
and Gordon,9 and Dessermond and asso- 
ciates’ varicella infection occurred during 
the llth, eighth, ninth, and third week of 
pregnancy, respectively. Those children 
had gross malformations of the central 
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and peripheral nervous system, skin, or 
limbs. Conversely, isolated involvement 
of the eye resulted from maternal infec- 
tion during the fourth month of gestation 
in the patient of Charles, Bennett, and 
Margolis? and in our patient. Only one 
child in whom maternal varicella infec- 
tion supposedly occurred between the 
13th and 15th week of pregnancy had 
multiple neurologic and skin abnormali- 
ties in addition to cataracts and chorioret- 
inopathy.*. 

The lens is susceptible to viruses. Dur- 
ing the early stages of development, the 
lens epithelium actively synthesizes pro- 
teins. In experimental animals, cataracts 
and lens infections are inducible by the 
mumps virus,!! St. Louis encephalitis vi- 
rus,I? SMCA virus,!* Newcastle disease 
virus,! and rubella virus.!? In humans, 
cataracts occur secondary to maternal 
transmission of rubella,!® herpes sim- 
plex,!? herpes zoster,? and cytomegalovi- 
rus.i? 

To my knowledge, ours is the first case 
of clinically documented congenital vari- 
cella cataract in a patient who underwent 
successful cataract surgery. Previously, 
Robb!? reported cataracts secondary to 
varicella infection in a 3-year-old boy in 
whom cataract developed within six days 
after a generalized vesicular eruption had 
begun. In that case, varicella was not 
caused by maternal transmission during 
pregnancy. Varicella zoster serum titers 
should then be included in the diagnostic 
examination for congenital cataracts. The 
varicella zoster titers in our patient indi- 
cated that infection could have only taken 
place in utero. 9 


SUMMARY 


A 16-month-old boy with 1:16 and 1:8 
serum titers to varicella zoster fluorescent 
membrane antigen had had unilateral cat- 
aract and microphthalmos since birth. 
The mother had suffered varicella during 
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the fourth month of pregnancy. Cataract 
aspiration in the child was uncomplicat- 


ed. 
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MASSIVE SPONTANEOUS SUBRETINAL HEMORRHAGE 


MICHAEL A. BLOOME, M.D., AND RICHARD S. Ruiz, M.D. 
Houston, Texas 


Massive spontaneous subretinal hem- 
orrhage describes the sudden appearance 
of a massive retinal or choroidal hemor- 
rhage, or both. The initial location of this 
hemorrhage has been described as ei- 


ther choroidal (massive, spontaneous cho- . 


roidal hemorrhage)!—5 or beneath the pig- 
ment epithelium (an extensive form of 
hemorrhagic detachment of the pigment 
epithelium)8^8; but, the blood may quick- 
ly-extend into the neurosensory retina and 
vitreous. Regardless of the initial location 
of the hemorrhage, the importance of rec- 
ognizing this entity is demonstrated by 
the numerous eyes that have been enu- 
cleated with a diagnosis of malignant 
melanoma.?:10 

This hemorrhage appears as an elevated 
mass under the retina. It is usually greater 
than one quadrant in size and may in- 
volve the entire retina. The mass charac- 
teristically has smooth borders and varies 
from dark brown to bluish black in color. 
]t frequently enlarges rapidly and the 
subsequent appearance of blood in and 
under the neurosensory retina (especially 
at the borders of the mass) is important in 
differentiating this lesion from a melano- 
ma. Massive vitreous hemorrhage, either 
initially or later, is common and may 
make the diagnosis difficult. Because of 
its large size, the mass may displace the 
lens-iris diaphragm anteriorly, resulting 
in intractable angle-closure glaucoma.? In 
time the lesion develops into an elevated 
area of fibrosis surrounded by atrophy 
and proliferation of the pigment epitheli- 
um. 

We describe herein eight patients with 
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massive, spontaneous subretinal hemor- 
rhage seen during the last 15 years. 


CASE REPORTS 


Case 1—A 58-year-old woman first seen in Sep- 
tember 1965 had a history of blurred vision in the 
left eye of three weeks’ duration. At this time, visual 
acuity was R.E.: 6/6 (20/20), and L.E.: finger count- 
ing. A vitreous hemorrhage was present in the left 
eye. Although the posterior pole could not be visua- 
lized because of the vitreous blood, a gray, elevated 
mass could be seen in the superior-nasal quadrant 
(Fig. 1). Examination of the right eye was normal. À 
radioactive phosphorus uptake (3?P) test comparing 
the superior-nasal quadrant of the left eye with the 
other three quadrants was negative. The mass did 
not transilluminate. 

The patient was observed for 18 months with no 
treatment. By October 1966, the vitreous blood had 
completely cleared and the visual acuity was 6/6 
(20/20). A large, elevated fibrotic scar surrounded by 
pigment proliferation was present in the superior- 
nasal quadrant (Fig. 2). The patient has subsequent- 
ly been observed yearly with no change in the ocular 
examination. 

Case 2—A 48-year-old woman first seen in De- 
cember 1966 had a history of decreased vision in the 
right eye for one week. Visual acuity was R.E.: 
finger counting; L.E.: 6/4.5 (20/15). On the right, 
there was a large, dark, highly elevated mass under 
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Fig. 1 (Bloome and Ruiz). Case 1. Left eye, a dark 
elevated mass superior-nasally and extensive vitre- 
ous hemorrhage were present. 
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Fig. 2 (Bloome and Ruiz). Case 1. Left eye, one 
year later. A large, elevated scar surrounded by 
atrophy and proliferation of the pigment epithelium 
had replaced the elevated mass. Visual acuity was 
6/6 (20/20). 


the retina which covered the entire lower half of the 
fundus. A small mass surrounded by a thin layer of 
blood under the neuroepithelium was present in the 
macula (Fig. 3). The vitreous was clear, and the 
uninvolved left eye was normal. 





Fig. 3 (Bloome and Ruiz). Case 2. Right eye, a 
dark, elevated subretinal mass involved the lower 
retina. A smaller lesion surrounded by a thin layer of 
blood under the neuroepithelium (arrow) was pre- 
sent in the macula. 
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The patient was hospitalized, and a *?P test using 
the superior quadrants of the involved eye as con- 
trols was negative. One day later, a marked vitreous 
hemorrhage obscured further visualization of the 
fundus. During the subsequent year the hemorrhage 
organized into a dense membrane, and in September 
1967, the right eye was enucleated because of the 
possibility of an occult neoplasm. Microscopic ex- 
amination showed diffuse chorioretinal scarring 
consistent with a disciform type of degeneration and 
no evidence of a neoplasm or subretinal neovascu- 
larization. 

Case 3— A 61-year-old man had a sudden onset of 
visual loss in the right eye in September 1967. He 
had previously had an ocular examination in 1963, 
at which time visual acuity in the right eye was 6/30 
(20/100) and disciform degeneration of the macula 
was noted. The vision in the left eye, at that time, 
was 6/6 (20/20), but macular drusen were present. 
He had been taking numerous medications for 
hypertension, and in 1964 had been given anticoag- 
ulants for a myocardial infarction. 

Visual acuity was light perception in the right eye 
and 6/7.5 (20/25) in the left eye. The right eye 
had a shallow anterior chamber and a pressure of 
29 mm Hg, whereas the left eye was normotensive 
with a deep chamber. A solid, dark, elevated mass 
involved the entire right fundus. A large amount of 
blood was also present under the neuroepithelium 
and in the vitreous (Fig. 4). In the left eye, the pre- 
viously noted macular drusen were present as well as 
three small subretinal hemorrhages nasal to the disk. 

The patient was immediately hospitalized, and 
the anticoagulants were discontinued, with a rapid 
normalization of his clotting time. Despite this, the 
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solid, dark elevated mass involved the entire retina. 
A large amount of blood was also present in the 
vitreous and under the neuroepithelium. 
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mass continued to increase in size during the next 
week, resulting in further forward displacement of 
the lens-iris diaphragm and an increase in the intra- 
ocular pressure. A ??P test was attempted and inter- 
preted as normal. Ten days after admission, the eye 
was enucleated because of intractable glaucoma and 
the absence of light perception. 

Microscopic examination revealed a total hemor- 
rhagic detachment of the retina as well as marked 
hemorrhage under the pigment epithelium and in 
the choroid and suprachoroidal space (Fig. 5). No 
subretinal neovascularization could be seen, al- 
though the massive amount of hemorrhage made the 
microscopic ‘examination difficult. 

The patient had an uneventful recovery and main- 
tained good vision in the left eye until April 1970, at 
which time a retinal tear accompanied by vitreous 
hemorrhage resulted in a sudden decrease in vision. 
The patient died of a myocardial infarction in No- 
vernber 1972. 

Case 4—A 47-year-old woman first seen in Febru- 
ary 1968 had a history of blurred vision and floaters 
in the left eye for two days. She had been in 
excellent health, although there was a family history 
of diabetes mellitus. 
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Fig. 5 (Bloome and Ruiz). Case 3. Histologic 
section of enucleated eye. Marked hemorrhage was 
present in both the choroid and suprachoroidal 
space. The retina and pigment epithelium were also 
detached by the hemorrhage and are not present in 
this field (hematoxylin-eosin, x 45). 
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Visual acuity was hand motion temporally in the 
left eye and 6/7.5 (20/25) in the right eye. A marked 
vitreous hemorrhage was present in the left eye; but, 
with an indirect ophthalmoscope, a solid dark mass 
could be seen temporally and inferiorly. A moderate 
amount of blood under the neuroepithelium sur- 
rounded the mass (Fig. 6). Examination of the right 
eye was normal. 

The patient was hospitalized, and a ??P test using 
the superior-nasal quadrant as a control was nega- 
tive. She was subsequently observed with no treat- 
ment. The vitreous hemorrhage slowly resolved and, 
in June 1971, the visual acuity of the left eye was 
hand motions. A diffuse posterior subcapsular cata- 
ract was noted on slit-lamp examination. Two large, 
elevated scars were present in the inferotemporal 
and nasal quadrants and were surrounded by atro- 
phy and proliferation of the pigment epithelium 
(Fig. 7). The right eye has remained normal. 

Case 5—A 39-year-old woman first seen in Febru- 
ary 1970 had a history of decreased vision in the left 
eye for several weeks. Visual acuity in this eye was 
6/12 (20/40). A small subretinal hematoma was pres- 
ent superior to the macula, and two small atrophic 
areas were situated between the macula and disk. 
Visual acuity in the uninvolved eye was 6/6 (20/20), 
and the ocular examination was normal. The patient 
was treated with systemic corticosteroids for one 
month, during which time her visual acuity im- 
proved to 6/6 (20/20) and was accompanied by a 
slight decrease in the size of the lesion. In April 
1970, the visual acuity suddenly decreased to 6/60 
(20/200) with an enlargement of the lesion and 
extension into the macula (Fig. 8). During the next 





Fig. 6 (Bloome and Ruiz). Case 4. Left eye, a dark, 
elevated mass occupied the entire temporal and 
inferior retina. Marked vitreous hemorrhage was 
also present. 
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Fig. 7 (Bloome and Ruiz). Case 4. Left eye, three 
years later. Two elevated scars surrounded by atro- 
phy and proliferation of the pigment epithelium had 
replaced the subretinal hemorrhage. 


month, a massive vitreous hemorrhage reduced the 
visual acuity to light .perception and totally ob- 
scured fundus visualization. 

The patient was lost to follow-up for five years, 





Fig. 8 (Bloome and Ruiz). Case 5. Left eye, the 
subretinal hematoma had extended into the macula 
reducing the vision to 6/60 (20/200). Two small 
atrophic scars were present between the disk and 
macula. 
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during which time a similar episode occurred in the 
right eye. In April 1975, she was again examined. 
The visual acuity was light perception in the right 
eye and hand motions in the left eye. A mature 
cataract was present in the right eye, and the fundus 
could not be seen. Although a diffuse posterior 
subcapsular cataract was present in the left eye, the 
fundus could be seen with an indirect ophthalmo- 
scope. A large, fibrotic scar was present in the 
temporal retina, and a small scar was seen in the 
superior-nasal quadrant. Atrophy and pigment pro- 
liferation surrounded both lesions (Fig. 9). 

Case 6—4 67-year-old man first seen in May 1971, 
had a history of decreased vision in the right eye for 
three days. He had also noticed a gradual decrease in 
vision in the left eye for several years. He had been 
taking antihypertensive medications and had been 
given anticoagulants three months previously for a 
myocardial infarction. 

Visual acuity was hand motions in the right eye 
and 6/18 (20/60) in the left eye. On the right, a solid, 
dark, elevated mass involved the entire fundus ex- 
cept for a small central area. Although no vitreous 
hemorrhage was present, blood under the neuroepi- 
thelium surrounded, the mass (Fig. 10). In the left 
eye, an old disciform scar was present in the tempor- 
al paramacular area. 

The patient was subsequently observed by anoth- 
er ophthalmologist until May 1975, when we re- 
examined him. Visual acuity was light perception in 
the right eye and 6/18 (20/60) in the left eye. A 
mature cataract in the right eye prevented fundus 
visualization. The left eye was unchanged. Despite a 
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iz). Case 5. Left eye, five 
years later, A large, elevated scar surrounded by 
pigment proliferation was present in the temporal 
retina. Numerous areas of atrophy and pigment 
proliferation were scattered throughout the retina. 
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Fig. 10 (Bloome and Ruiz). Case 6. Right eye, a 
dark, elevated subretinal hematoma involved the 
entire retina. 


guarded prognosis, the patient underwent an 
uneventful cataract extraction in June 1975. The 
best corrected visual acuity in the right eye follow- 
ing surgery was hand motions. Multiple areas of 
elevated fibrous tissue surrounded by pigment pro- 
liferation and atrophy were present in the retina 
(Fig. 11). 

Case 1—A 43-year-old woman first seen in Sep- 





Fig. 11 (Bloome and Rula Case 6. Right eye, five 
years later. The eye had recently undergone an 
uneventful cataract extraction. An elevated, crescen- 
tic scar surrounded by atrophy and pigment prolifer- 
ation had replaced the subretinal hemorrhage. 
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tember 1972 had a history of decreased vision in the 
left eye for four days. Visual acuity was 6/6 (20/20) 
in the right eye and finger counting in the left eye. A 
large, dark elevated mass was present in the posteri- 
or pole of the left eye. Surrounding this lesion was 
an area of preretinal hemorrhage as well as a small 
hemorrhagic detachment of the pigment epithelium 
temporal to the lesion. The right eye was normal. 

Within a week after the initial examination, a 
massive vitreous hemorrhage obscured further visu- 
alization of the retina. The patient was observed for 
the next six months, during which time the vitreous 
blood resolved. In March 1973, visual acuity in this 
eye was 6/60 (20/200) and an elevated scar was seen 
superior to the macula. The patient was lost to 
follow-up. 

Case 8—-A 77-year-old man first seen in December 
1974 had a history of decreased vision in the right 
eye for three weeks. He had been taking quinidine 
for atrial fibrillation as well as various antihyperten- 
sive medications. Visual acuity was finger counting 
in the right eye and 6/60 (20/20) in the left eye. On 
the right, a large, elevated dark mass was present in 
the macular area. The lesion was approximately five 
disk diameters in size and was surrounded by aring 
of blood under the neuroepithelium. The left eye 
was normal except for a few macular drusen. A 
diagnosis of hemorrhagic detachment of the pig- 
ment epithelium secondary to disciform degenera- 
tion was made and thé patient was observed. In 
February 1975, the visual acuity had improved to 
6/60 (20/200), and a typical disciform scar was seen 
in the macula. Fluorescein angiography revealed a 
small area of subretinal neovascularization temporal 
to the scar. In July 1975, the vision in the involved 
right eye suddenly decreased to hand motions. An- 
other larger, elevated mass now occupied the superi- 
or and inferior temporal quadrants, and its nasal 
border was adjacent to the previous scar. A moderate 
amount of vitreous blood was present. During the 
next six months, the vitreous blood cleared and the 
mass was replaced by a large, fibrotic scar surround- 
ed by atrophy and proliferation of the pigment 
epithelium. The final visual acuity remained hand 
motion. 


DISCUSSION 


Although the number of patients in this 
series is relatively small, it is, to our 
knowledge, the largest series of massive 
spontaneous subretinal hemorrhage ever 
reported (Table). 

The eight patients ranged in age from 
39 to 77 years with only two patients 
under the age of 45 years. Four of our 
patients had a previous history of hyper- 
tension and two were taking anticoagu- 
lants at the time of their hemorrhage. Two 
patients had disciform macular degenera- 
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TABLE 
SUMMARY OF CASE REPORTS* 
Initial Final 
Patient Age, Sex Medical Visual Mass Size Vitreous SP Visual 
No. yrs) History Acuity (Quadrants) Hemorrhage Test Acuity Remarks 
] 58,F — C.F. l + — 6/6 
(20/20) 
2 48,F H C.F. 2 + E 
3 61,M HA LP. 4 + — E S.D.D., Involved eye 
4 4T,F — H.M. 3 + — H.M. 
5 39,F — 6/12 l 4 H.M. 
(20/40) 
6 67,M H,A H.M. 4 — N.D H.M. S.D.D., Other eye 
7 43,F — C.F. 1 N.D 6/60 
(20/200) l 
8 77,M H H.M. 2 + M. S.D.D, Involved eye 


*H signifies hypertension; A, anticoagulants; N.D., not done; E, enucleated; S.D.D., senile disciform 
degeneration; C.F., finger counting; H.M., hand motions: L.P., light perception. 


tion in the involved eye before the hemor- 
rhage and one other patient had a similar 
diagnosis in the uninvolved eye. The ini- 
tial visual acuity varied from 6/12 (20/40) 
in one case to finger counting or less in 
seven cases and was dependent on the site 
and extent of the hemorrhage as well as 
the presence of vitreous blood. The final 
visual acuity was equally poor with one 
exception (6/6 [20/20]) and depended on 
the location of the scar tissue. The subre- 
tinal hemorrhages were large (two quad- 
rants or more in six cases) and involved 
the entire fundus in two cases. Vitreous 
hemorrhage was present in seven cases 
and took from four months to three years 
to clear. In four cases, a ??P uptake test 
was done, and all were negative. One 
patient developed angle-closure glauco- 
ma caused by rapid enlargement of the 
mass with anterior displacement of the 
lens-iris diaphragm. 

The blood in massive, spontaneous 
subretinal hemorrhage may originate ei- 
ther in the choroid or beneath the pig- 
ment epithelium. Older reports frequent- 
ly described the hemorrhage as choroidal 
but the histologic descriptions were often 
vague and incomplete.!^? Similar cases 


have also been described as originating 
under the pigment epithelium but most of 
these cases were not documented his- 
tologically.^8 Regardless of the initial lo- 
cation of the hemorrhage, the clinical 
picture is frequently similar. Massive 
hemorrhage in the choroid or under the 
pigment epithelium, or both, results in a 
large, dark mass, and further extravasa- 
tion of the blood anteriorly may result in 
blood under the retinal neuroepithelium 
(especially at the borders of the mass) and 
in the vitreous. 

The clinical picture of massive, spon- 
taneous subretinal hemorrhage can be 
caused by several entities. In cases re- 
sulting from hemorrhage under the pig- 
ment epithelium, the hemorrhage usually 
originates from a subretinal neovascular 
membrane which begins in the chorio- 
capillaris and extends under the pig- 
ment epithelium after passing through 
or around Bruch's membrane.!! This sub- 
retinal  neovascularization has been 
described in numerous disorders, includ- 
ing macular and peripheral disciform de- 
generation, ocular histoplasmosis, macu- 
lar drusen, and angioid streaks, and the 
like.1734 Most. hemorrhages under the 
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pigment epithelium are typically much 
smaller and less extensive than those in 
our cases, but massive hemorrhages can 
occur. Cases 5 and 8 initially had typical 
hematomas under the pigment epithelium 
before developing massive hemorrhages. 
These cases, as well as a few described by 
Silva and: Brockhurst, probably repre- 
sent an extensive form of hemorrhagic 
detachment of the pigment epithelium. 

Some cases of massive, spontaneous 
subretinal hemorrhage (especially those 
with large masses involving the entire 
retina) originate in the choroid. Sien? de- 
scribed a case of spontaneous choroidal 
hemorrhage in which a ruptured posterior 
ciliary artery was demonstrated histologi- 
cally. A similar mechanism has been 
demonstrated in expulsive choroidal hem- 
orrhage during or following cataract ex- 
traction,5716 and also in a rare entity 
known as spontaneous expulsive cho- 
roidal hemorrhage, in which an expulsive 
choroidal hemorrhage follows corneal 
perforation in eyes with long-standing 
glaucoma.1718 Although these last two 
disorders differ from our cases in which 
no glaucoma or ocular hypotony was pre- 
sent, it is possible that a choroidal vessel 
. weakened by arteriosclerosis may bleed 
spontaneously or during anticoagulant 
therapy. Choroidal hemorrhage may also 
originate from a subretinal neovascular 
membrane in the choriocapillaris before 
it penetrates Bruch's membrane. 

Two of our patients with a previous 
history of disciform degeneration of the 
macula were taking anticoagulants before 
their hemorrhage. Wolter and McWil- 
liams!? and Feeman and associates?? have 
reported cases of massive subretinal hem- 
orrhage in patients with disciform macu- 
lar degeneration who were given antico- 
agulants. Pouliquen and Rousselie?! also 
reported a similar case in a patient with 
no previous ocular disorders. The mas- 
sive hemorrhages seen in our two patients 
may have resulted from the use of antico- 
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agulants. All ophthalmologists should be 
aware of this complication in patients 
with disciform degeneration ofthemacula. 
Regardless of the anatomic origin or 
cause of the hemorrhage, the clinical pic- 
ture must be recognized for proper man- 
agement.'A thorough history for the pres- 
ence of hypertension, arteriosclerosis, 
and drugs such as anticoagulants is man- 
datory. A history of previous visual loss 
from macular disease or the finding of 
macular pathology in the other eye may 
also suggest the correct diagnosis. 
Frequent fundus examinations with in- 
direct ophthalmoscopy and scleral de- 
pression are the best means of confirming 
the diagnosis. The presence of a rapidly 
expanding mass is much more suggestive 
of subretinal hemorrhage than a tumor. 
The initial or subsequent appearance of 
blood under the retinal neuroepithelium 
and in the vitreous also points to a sub- 
retinal hemorrhage. The eventual ap- 
pearance of an elevated area of fibrosis 
surrounded by atrophy and pigment pro- 
liferation establishes the diagnosis.. 
Unfortunately, the frequent presence of 
massive vitreous hemorrhage may ob- 
scure the fundus initially or prevent ade- 
quate follow-up examinations. If a patient 
has a vitreous hemorrhage (or if it occurs 
at a later date), bedrest with bilateral 
patches and head positioning may be 
helpful to facilitate viewing the lesion. 
Ultrasonography is essential when the 
retina cannot be visualized and is also 
helpful in following the mass when a late 
hemorrhage occurs.?? A 3?P test is indicat- 
ed if the lesion is suggestive of a melano- 
ma and cán be adequately localized with 
diathermy on bare sclera. A negative ??P 
test makes the diagnosis of melanoma 
unlikely and warrants following the le- 
sion closely. Ultrasonography is also use- 
ful in confirming the lesion's location 
before the ??P test. 
Once the diagnosis is confirmed, treat- 
ment should be conservative in hopes of 
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obtaining useful vision. If angle-closure 
glaucoma is present, drainage of the cho- 
roidal hemorrhage through a posterior 
sclerotomy and puncture of the choroid, 
as well as reformation of the anterior 
chamber, may be necessary.? A vitrec- 
tomy late in the course of the disease to 
remove old, organized blood may result 
in some visual improvement. A vitrec- 
tomy early in the disease may allow the 
fundus to be visualized but is a dangerous 
undertaking if an elevated mass is pre- 
sent. 


SUMMARY 


We studied eight cases of massive, 
spontaneous subretinal hemorrhage 
which was characterized by the sudden 
appearance of one or more large, dark, 
elevated hematomas under the retina. The 
initial location of the hemorrhage may 
have been in the choroid or under the 
pigment epithelium, or both, but further 
extravasation of the blood anteriorly fre- 
quently resulted in hemorrhage under the 
neurosensory retina and in the vitreous. 

Although the lesion can initially be 
mistaken for a melanoma, the diagnosis is 


/ . confirmed by the formation of a typical, 


elevated scar in the involved area. Fre- 
quent fundus examinations are essential, 
and ultrasound, radioactive phosphorus 
uptake testing, and bilateral patching are 


. helpful in establishing the diagnosis. The 


hemorrhage is usually the result of a 
ruptured vessel from a subretinal neovas- 
cular.network or arteriosclerotic degener- 
ation and may be precipitated by the use 
of anticoagulants. 
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A VARIABLE FOCUS TELESCOPIC INSTRUMENT FOR INDIRECT 
OPHTHALMOSCOPY WITH INCREASED MAGNIFICATION 
AND STEREOPSIS 


THOMAS A. POOLE, M.D., STANLEY POLER, M.S., AND R. DAVID SUDARSKY, M.D. 
New York, New York 


Giraud-Teulon! introduced stereoscop- 
ic indirect ophthalmoscopy in 1861; and 
Gullstrand? and others elucidated the op- 
tics of indirect ophthalmoscopy early in 
this century. The presently used instru- 
ment was popularized by Schepens? for 
the treatment of retinal detachment. Re- 
finements have subsequently been sug- 
gested to increase magnification, stereop- 
sis, and image quality.^*$ We describe 
herein the design of a new binocular 
indirect ophthalmoscope and a compli- 
mentary examination technique that pro- 
vides enhanced magnification and stere- 
opsis through a wide range of patient 
pupillary apertures. 


MATERIAL AND METHODS 


A variable focus binocular Galilean tel- 
escope of up to x 2.4 angular magnifica- 
tion has been incorporated into a Keeler 
indirect ophthalmoscope (Fig. 1). The 
ophthalmoscope eyepieces have been re- 
placed by telescope ocular lenses. A pair 
of contiguous objective lenses has been 
mounted on a movable slide that allows 
the telescope to continuously focus 30 cm 
to 60 cm from the instrument (Fig. 2). The 
binocular telescope provides an erect, 
magnified image with a field of about 8 
degrees. The optically reduced interpu- 
pillary distance of the original ophthal- 
moscope has been preserved.^?9? The 
lightweight, mechanically simple system 
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Fig. 1. (Poole, Poler, and Sudarsky). Photograph 
of the variable focus telescopic indirect ophthalmo- 
scope, with the objective lens slide mid-extended to 
focus at about 40 cm. 


allows easy conversion between'telescop- 
ic and standard viewing modes, if de- 
sired. Additional sets of interchangeable 
ocular and ,objective lenses allow one to 
use optimum magnification and field at a 
given viewing distance; however, they are 
not necessary for routine use of the in- 
strument. Except for the reduced interpu- 
pillary distance and variable focus, the 
examiners view when looking through 
the instrument is similar to that observed 
during use of surgical loupes. 

For routine examination through dilat- 
ed patient pupils, the objective slide is 
positioned to focus the ophthalmoscope 
at 30 cm to 40 cm (Fig. 2, left). Indirect 
ophthalmoscopy is performed in the 
usual way.? The enlarged, inverted, 
three-dimensional aerial fundus image 
provided by a given viewing lens is fur- 
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Fig. 2 (Poole, Poler, and Sudarsky). Schematic representation of the use of viewing lens distance and 
power variation to optimize stereopsis and magnification for a given pupillary aperture. Left, Variable focus 
telescopic ophthalmoscope focused on the viewing lens image at 30 cm (pupillary diameters: 8 mm, 6 mm, 
and 4 mm). Right, Variable focus telescopic ophthalmoscope focused on the viewing lens image at 60 cm 


(pupillary diameters: 4 mm, 3 mm, and 2 mm). 


ther magnified about x 2.4 by the tele- 
scopic observation system of the ophthal- 
moscope. The observed fundus field of a 
given viewing lens remains the same, 
although a considerably greater magnifi- 
cation is achieved by using the telescope‘ 
(Fig. 3). This contrasts with the usual 
fundus magnification achieved by de- 
creasing viewing lens power, which re- 
sults in a marked reduction in observed 
fundus field because the longer focal 
length lens intercepts a smaller angular 
subtence of the rays emanating from the 
patients pupil? The standard aspheric 
viewing lenses are used to choose an 
appropriate (enhanced) fundus magnifi- 
cation. For example, this ophthalmo- 
scope design makes it possible to have the 
wide observed fundus field of a 30-diopter 
viewing lens while achieving a fundus 


magnification equivalent to that obtaina-. 


ble with a 14-diopter viewing lens and an 
ordinary ophthalmoscope. 

The variable focus telescopic ophthal- 
moscope has a unique zoom focusing 
capability that makes indirect ophthal- 
moscopy considerably more convenient 
for the examiner. In practice, a working 
distance of 40 cm to 50 cm is frequently 


useful, allowing one to focus up or down 
on the image as desired by moving the 
viewing lens through the focusing range 
of the ophthalmoscope (30 cm to 60 cm). 
This maneuver creates a superimposed 
zoom magnification range of about x 2.6 
with the present instrument, which con- 
siderably extends the magnification or 
small pupil penetrating characteristics of 
a given viewing lens. For example, the 
standard 30-diopter viewing lens used 
with the variable focus telescopic oph- 
thalmoscope produces a range of fundus 
magnifications equivalent to using the 
30-, 20-, and 14-diopter lenses with a 
standard ophthalmoscope. The instru- 
ment has a good depth of focus and can 
also be used in a static way without the 
zoom, similar to standard ophthalmo- 
scopes, if the examiner chooses. 
Increased fundus image magnification 
and stereopsis can be clinically valuable, 
particularly when examining lesions of 
the posterior pole. Even when using a 
14-diopter viewing lens, the standard in- 
direct ophthalmoscope does not have suf- 
ficient magnification and stereopsis to 
provide easy discrimination of fine retinal 
detail. The present variable focus tele- 
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Fig. 3 (Poole, Poler, and Sudarsky). Photograph of a schematic eye as viewed through the variable focus 
telescopic indirect ophthalmoscope (left) and a standard indirect ophthalmoscope (right), demonstrating 
x 2.4 magnification with full retention of observed fundus field. The only variable in making the photo- 
graphs was the Galilean telescopic observation system of the variable focus telescopic ophthalmoscope 
(20-D, 50-mm diameter condensing lens at 40 cm from the instrument used for both). 


scopic ophthalmoscope increases the fun- 
dus magnification of a 14-diopter viewing 
lens image (viewed at 30 cm) to approxi- 
mately x 8.5, which is sufficient for reso- 
lution of most retinal pathology. An 8-mm 
patient pupil is required for full binocu- 
larity in this situation. Focusing as close 
as possible to the image of a 14-diopter 
viewing lens while maintaining binocu- 
larity optically magnifies the separation 
of the imaged telescope entrance pupils, 
thus allowing optimum stereopsis for 
a given patient pupillary aperture?:!9 
(Fig. 2, left). Increased magnification and 
stereopsis of the three-dimensional fun- 
dus image are the main reasons for the 
development of the variable focus tele- 
scopic indirect ophthalmoscope. Retinal 
lesions observed with this instrument ap- 
pear to have thickness, and their level 
within the retina and pigment epithelium 
can be more easily localized. Some vig- 
netting of the image field of a large lens 
viewed at 30 cm occurs when using the 


prototype instrument; however, this does 
not appear to be a significant clinical 
disadvantage because high magnification 
is useful mainly for localized areas of 
pathology. If the instrument is to be used 
primarily for high magnification: viewing 
through widely dilated pupils, greater 
field or magnification can be obtained by 
changing the telescope lenses. 

In the occasional extreme viewing situ- 
ation presented by a miotic patient pupil, 
use of the instrument's variable focus 
capability greatly enhances visualization 
of the fundus. A 30-diopter or stronger 
viewing lens is useful for penetrating 
miotic patient pupillary apertures be- 
cause the imaged observer pupils and 
illumination source are smaller and closer 
together than with viewing lenses of less- 
er power.?? Holding the viewing lens as 
far from the ophthalmoscope as possible 
further enhances this effect (Fig. 2, right). 
Unfortunately, the fundus image ordinar- 
ily viewed while holding a 30-diopter or 
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stronger lens at arm's length is too small 
(magnification considerably less than 
X 1) to adequately visualize retinal detail 
because of reduction in angular magnifi- 
cation and because of the small aerial 
image formed by the strong viewing lens. 
The variable focus telescopic ophthalmo- 
scope allows one to focus on a 30-diopter 
condensing lens image held at arm's 
length by sliding the telescope objective 
back to focus at approximately 60 cm 
(Fig. 2, right). The telescope then pro- 
vides an increase in angular magnifica- 
tion sufficient to render the reduced aerial 
image adequate for visualization of reti- 
nal detail. Reduction of the size as well as 
separation of the imaged objective en- 
trance pupils and light source sufficient to 
penetrate small patient pupillary aper- 
tures is accomplished optically by in- 
creasing the distance and power of the 
viewing lens, rather than by mirror ad- 
justments within the ophthalmoscope it- 
self,»99.19 The new instrument makes 
possible consistent -visualization of the 
fundus through optically clear 2-mm pu- 
pils. Observed fundus magnification is 
about x 1:5 with the 30-diopter at 60 cm. 
Somewhat better small pupil penetrating 
capability can be obtained by changing 
the telescope lenses if the instrument is to 
be used mainly at a 60-cm or greater 
viewing distance. A useful ancillary point 
is that stereopsis becomes negligible with 
miotic patient pupils, no matter what type 
of ophthalmoscope is used. Therefore, 
oceasional or partial loss of binocularity 
while imaging through a small pupil is 
not important if the retina can still be 
seen monocularly with adequate magnifi- 
cation. : 


DISCUSSION 


The variable focus telescopic ophthal- 
moscope is designed to maximize magni- 
fication and stereopsis for a given patient 
pupillary aperture. Magnification and 
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stereopsis in indirect ophthalmoscopy are 
limited by patient pupillary diameter and 
by reduction of observed fundus image 
field.^3 A functional compromise be- 
tween these opposing factors has been 
made in designing the variable focus tele- 
scopic indirect ophthalmoscope. The 
need to place the objective lenses (tele- 
scope entrance pupils) close enough to- 
gether to achieve binocularity through the 
patient pupillary aperture and the need to 
maintain adequate fundus image field, 
brightness, and quality restrict the tele- 
scopic image magnification that can be 
practically used in this system to approxi- 
mately that of the present prototype. To 
maximize magnification and stereopsis, 
one should generally use the condensing 
lens with the least dioptric power at the 
shortest distance from the ophthalmo- 
scope that allows easy binocular imag- 
ing of the fundus. Penetration of small 
pupillary apertures is enhanced by the 
Opposite maneuver: increasing viewing 
lens strength and distance from the oph- 
thalmoscope. By varying the distance and 
power of the standard viewing lenses in 
conjunction with variable focus telescop- 
ic magnification, a continuous optima] 
adjustment to the size of the patient's 
pupil can be achieved (Fig. 2). The opti- 
cal system of the present instrument is 
capable of about x 1.5 fundus magnifica- 
tion with negligible stereopsis in a 2-mm 
patient pupil, increasing to about x 8.5 
with greatly increased stereopsis in an 
8-mm pupil. 

The combination of telescopic angular 
magnification with condensing lens dis- 
tance (and power) variation is obviously 
desirable. It was a major consideration 
im designing this new instrument; how- 


ever, the Galilean telescopic system 


makes excessive demands on the examin- 
ers accommodation if he tries to vary 
his own focus through it. To eliminate this 
problem, variable focus capability is in- 
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corporated into the instrument design, 
eliminating the need for examiner accom- 
modation. The variable focus telescopic 
ophthalmoscope is thus particularly ad- 
vantageous for a presbyopic individual, 
who ordinarily requires additional plus 
lens power to focus on the fundus image 
through the standard ophthalmoscope. 
The Galilean system of the variable focus 
telescopic ophthalmoscope is afocal; light 
rays exiting from the system are parallel 
when the instrument is focused. To use 
the new ophthalmoscope with full view- 
ing lens distance variation capability, the 
presbyope need only wear his distance 
correction (or incorporate it into the ocu- 
lars). By manipulating the objective lens 
slide of the variable focus telescopic tele- 
scope, the presbyope acquires an artificial 
accommodation sufficient to visualize the 
magnified condensing lens image 
throughout the 30-cm to 60-cm focusing 
- range of the instrument. (In Figure 3, the 
camera was focused at infinity through 
the variable focus telescopic ophthalmo- 
scope and was focused at approximately 
40 cm through the standard ophthalmo- 
scope.) 

Condensing lens distance variation can 
be used to a limited extent without the 
angular magnification and variable focus 
capability of the instrument presented; 


however, significant restrictions are im- 


posed by demands on the unaided exam- 
iner's accommodation and acuity. An ex- 
aminer who retains a good amplitude of 
accommodation should use the variable 


distance (and power) technique with the - 


standard ophthalmoscope. It affords bet- 
ter magnification, stereopsis, and small 
pupil penetrating capability than is possi- 


ble with a static technique, although the © 


advantages of angular magnification pro- 
vided by the variable focus telescopic 
ophthalmoscope are lacking. Many my- 
opic examiners gain some additional 
magnification when using the standard 
instrument by removing their spectacles 
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and focusing closer to the viewing lens 
image. Increases in magnification thus ob- 
tained are relatively limited, primarily be- 
cause of loss of binocularity through the 
patient pupillary aperture. The myopic 
observer is also unable to focus further 
than his own far point if he wants to pene- 
trate a small patient pupillary aperture. 

The observed brightness of the magni- 
fied fundus image of the variable focus 
telescopic ophthalmoscope is comparable 
to that of the standard indirect ophthal- 
moscope, with other variables being 
equal. The imaged entrance pupils of the 
telescope are larger than the imaged pu- 
pils of an unaided examiner using the 
standard instrument, and they therefore 
capture a considerably greater portion of 
the rays emanating from the patient's 
pupil (Fig. 2). The light-concentrating 
effect of the Galilean telescopic system 
effectively compensates for the reduction 
in brightness inherent in image enlarge- 
ment. (The exposure factors used in mak- 
ing the photographs of Figure 3 were 
the same for both telescopic and standard 
images. As with any ophthalrnoscope, 
the brightness of the observed image is 
decreased with a miotic patient pupil. 

Disadvantages of using the variable 
focus telescopic ophthalmoscope are re- 
lated to Galilean optics, as might be ex- 
pected. The instrument field of view is 
reduced in proportion to the magnifica- 
tion achieved; nevertheless, it is still gen- 
érally adequate to completely visualize 
the fundus image of most standard view- 
ing lenses (vignetting occurs with a large 
diameter lens at 30 cm using the present 
instrument). As with all indirect ophthal- 
moscopy, alignment of the instrument 
with the viewing lens must be precise, 
particularly when small pupil viewing is 
being performed. The variable viewing 
distance technique makes some demands 
on the examiner's vergences; it does not 
seem to be a problem when using the 
instrument. 
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The high magnification and optimum 
stereopsis of the variable focus telescopic 
ophthalmoscope have been particularly 
useful in observing the retinal small vas- 
culature, in fluorescein angioscopy, in 
localizing pathology to levels within the 
retina and pigment epithelium, and in 
visualizing small retinal tears. Small 
pupil viewing is never easy, but it has 
been made more effective by use of the 
variable focus telescopic ophthalmo- 
scope. Zoom magnification changes with 
a single viewing lens can add greatly to 
the convenience of indirect ophthalmos- 
copy. If desired, the lightweight, mechan- 
ically simple design allows easy conver- 
sion between telescopic and standard 
viewing modes. The instrunient is only 
slightly more difficult to use than the 
standard indirect ophthalmoscope, and 
can be used with enhanced effectiveness 
as examiner sophistication improves. The 
variable focus telescopic ophthamoscope 
should prove of greatest value and inter- 
est to the experienced ophthalmoscopist 
who wants to extract maximum informa- 
tion from an examination. 


SUMMARY 


We devised a new binocular indirect 
ophthalmoscope and a complimentary ex- 
amination technique that provide en- 
hanced fundus magnification and opti- 
mum stereopsis through a wide range of 
patient pupillary apertures. The light- 
weight, mechanically simple instrument 
uses a variable focus Galilean telescopic 
observation system to enlarge the con- 
densing lens image of the fundus seen by 
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the examiner. The present device is capa- 
ble of about x 1.5 fundus magnification 
with negligible stereopsis through a 
2-mm patient pupil, continuously in- 
creasing to X 8.5 with greatly enhanced 
stereopsis through an 8-mm pupil. A 
zoom focusing capability considerably 
extends the magnification, stereopsis, and 
samll pupil penetrating characteristics of 
a given condensing lens by allowing the 
examiner to binocularly observe the tele- 
scopically magnified fundus image 
throughout the 30-cm to 60-cm focusing 
range of the ophthalmoscope. 
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A NEW FUNDUS LENS OPHTHALMODYNAMOMETER 


MICHAEL E. YABLONSKI, M.D. 
New York, New York 


I have devised a new ophthalmody- 
namometer that may have several advan- 
tages over previously used devices. It 
consists of a Scherr Tumico stylus dyna- 
mometer modified by the attachment of a 
plastic ring, which is used in conjunction 
with a Haag-Streit fundus lens (Fig. 1). 

The device is used as follows: the pu- 
pils are dilated with a topically applied 
mydriatic, the cornea is anesthetized with 
a topically applied agent, and the fundus 
lens is applied to the cornea by using 
2.5% hydroxypropyl methylcellulose. 
The disk is viewed through the fundus 
lens at the slit-lamp microscope, while 
the dynamometer is held in the hand of 
the examiner lateral to the eye, and the 
plastic ring is fitted over the lens (Fig. 2). 
While the ophthalmologist views the disk 
arteries through the center of the ring, he 
gradually applies force to the fundus lens 
until he sees the arteries on the disk begin 
to pulsate. The magnitude of the force 
required to produce this end point is 
determined by the indicator needle of the 
dynamometer, which reads the highest 
force reached during the measurement. 
As described by Weigelin and Lobstein,! 
the force required to produce artery pul- 
sations on the disk is indicative of oph- 
thalmic artery diastolic pressure, whereas 
the force required to cause cessation of 
artery pulsations is indicative of the sys- 
tolic pressure. 

In constructing the device, I sawed off 
the stylus tip of the dynamometer and 
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Fig. ] (Yablonski). Dynamometer with plastic ring 
attached to stylus and fundus lens. 


attached the plastic ring so that its center 
coincided with the normal location of the 
stylus tip. A gimble permits rotation of 
the ring about the axis vertical to the 
stylus, allowing for some deviation of the 
dynamometer about this axis, while the 
ring remains flush with the fundus lens. 

The lens must be centered on the cor- 
nea. The subject is instructed*to look 








d 
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Fig. 2 (Yablonski) Use of the ophthalmodyna- 
mometer. The plastic ring is placed over the fundus 
lens and force is applied while viewing the disk 
arteries at the slit-lamp microscope. 
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slightly nasal to the slit-lamp light during 
the procedure. No fixation light is re- 
quired. Because the stylus ring has a 
groove into which the fundus lens snugly 
fits, the examiner easily can keep the disk 
in view while applying force to the eye. 
Diastolic readings are considered more 
reliable than systolic readings.? Hollen- 
horst? advised using "diastolic readings 
almost exclusively." In this study, only 
diastolic measurements were made. 


SUBJECTS AND METHODS 


I tested the fundus lens ophthalmody- 
namometer in 60 normal adult volunteers. 
All subjects had intraocular pressures of 
20 mm Hg or less with a difference be- 
tween the two eyes of less than 2 mm Hg. 
Repeated readings were taken in each eye 
with a 60-second interval between read- 
ings until three consecutive readings 
were within +10 g of each other. The aver- 
age of the three readings was taken as the 
measurement for that eye. Usually, only 
three consecutive readings were required. 
Systemic blood pressure was measured 
by an assistant immediately before and 
after ophthalmodynamometry, and the 
two measurements were averaged. The 
examiner was unaware of the systemic 
blood pressure values during ophthalmo- 
dynamometry. 

For comparison, in a similar group 
of 40 normal adult volunteers, Bailliart 
ophthalmodynamometry was done in a 
similar manner. In this case, repeated 
ophthalmodynamometry readings were 
continued until three consecutive values 
within +5 g of each other were obtained. 

To measure the effect of increased 
intraocular pressure on the fundus lens 
ophthalmodynamometry reading, I stud- 
ied 18 subjects in whom the intraocular 
pressure of one eye was more than 20 mm 
Hg and more than 5 mm Hg higher than 
in the fellow eye. None of the patients in 
this group had visual field loss, patholog- 
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ic optic disk cupping, or evidence of 
internal carotid disease. The procedure 
for this group was identical to that de- 
scribed above for the normal patients. 


RESULTS 


In the normal volunteers, the mean 
value of the difference between the read- 
ings of the two eyes divided by the aver- 
age reading of the two eyes using the 
fundus lens ophthalmodynamometer was 
.023 + .033 (S.D.) compared to .064 + 
.075 (S.D.) using the Bailliart ophthalmo- 
dynamometer. These two values were of 
significant statistical difference (P «.01). 

The relationship between the indi- 
vidual average, reading of the two eyes 
obtained by using the fundus lens oph- 
thalmodynamometer and the systemic di- 
astolic blood pressure is shown (Fig. 3). A 
correlation coefficient of 0.94 was ob- 
tained. The relationship between the 
Bailliart readings and systemic diastolic 
blood pressure is also shown (Fig. 3). In 


280F 4 FUNDUS LENS OPHTHALMODYNAMOMETER 


e 


M 
e 
o 
SF 
. 
n 


9 3.4 gm/mm Hg 


" B. BAILLIART OPHTHALMODYNAMOMETER | a 


60 .- A . 


DIASTOLIC OPHTHALMODYNAMOMETER READING (grams) 
~j 
© 


.S0gm/mm Hyg 
Tv $e 


0 —1i6 20 36 40 50 60 76 80 90 IO TIO 120 


SYSTEMIC DIASTOLIC BLOOD PRESSURE (mm Ha) 


Fig. 3 (Yablonski). Fundus lens ophthalmodyna- 
mometer and Bailliart ophthalmodynamometer: av- 
erage of the diastolic readings of the two eyes vs 
systemic diastolic blood pressure. 
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this study, the correlation coefficient was 
0.83. 

In the group in which the intraocular 
pressure of the two eyes was unequal, the 
mean + S.D. of the difference in intraoc- 
ular pressure was 12 + 4.2mm Hg. Using 
the fundus lens ophthalmodynamometer, 
the reading in the eye with the lower 
intraocular pressure exceeded the reading 
in the fellow eye by a mean + S.D. of 
15 + 15 g (P<.01, paired #test). 


DISCUSSION 


Assuming that ophthalmic artery pres- 


sure should bear a linear relationship to 
systemic blood pressure,* I decided to 
test the new ophthalmodynamometer by 
correlating its diastolic reading with sys- 
temic diastolic blood pressure in normal 
subjects. The correlation was good 
(Fig. 3), indicating that the reading ob- 
tained was indeed a representation of 
ophthalmic artery pressure. Furthermore, 
the finding of only a 2.3% difference 
between the readings of fellow eyes 
showed good reliability of measurements. 

Ophthalmodynamometry was not done 
successively in the same individuals with 
the fundus lens and Bailliart ophthalmo- 
dynamometers because it was not known 
to what extent testing with one device 
might influence the results obtained by 
the other. I thought that an adequate com- 
parison could be achieved by compar- 
ing the results obtained in similar groups 
of normal volunteers. In my hands the 
fundus lens ophthalmodynamometer was 
superior to the Bailliart. The correla- 
tion between readings and systemic dia- 
stolic blood pressure was better with the 
fundus lens device (Fig. 3). Also, the 


mean difference between the readings of 


the two eyes was less with the fundus lens 
ophthalmodynamometer. A study is pres- 
ently under way to compare the two de- 
vices in individuals with suspected inter- 
nal carotid artery atherosclerosis. 
Increase of intraocular pressure by a 
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mean value of 12 mm Hg caused a statisti- 
cally significant lowering of the fundus 
lens ophthalmodynamometry reading by 
a mean value of 15 + 15 (S.D.) g; howev- 
er, the effect was variable, as shown by 
the large standard deviation. Similar re- 
sults have been reported by Goldstein, 
Peczon, and Cogan? by using the Bailliart 
ophthalmodynamometer. 

The force required to reach the diastol- 
ic end point with the fundus lens oph- 
thalmodynamometer is approximately 3.5 
times that required with the Bailliart 
(Fig. 3). The different areas of contact 
with the globe are thought to account for 
this difference. The diameter of the area 
of contact using the fundus lens is 14 mm, 
compared to 7.3 mm with the Bailliart; 
therefore, the cross-sectional area of the 
former is 3.7 times as great. A force 3.7 
times greater would be required with the 
fundus lens to exert the same pressure 
(force divided by area) on the globe. Oth- 
er differences, undoubtedly, are also im- 
portant in this regard. For example, the 
contact lens is concave and applied to 
the cornea, whereas the Bailliart foot- 
plate is convex and applied to the sclera. 

Sisler®? described a new ophthalmody- 
namometer, which was based on the prin- 
ciple of applying a measured force to a 
fundus lens. Unlike the device I describe, 
his instrument applied the force by means 
of a modifed slit-lamp mounted spring 
resistance tonometer. Sisler® compared 
the results obtained with this device and 
those obtained with the Bailliart and the 
suction type of ophthalmodynamometer 
in normal subjects. He found the fundus 
lens type to be superior to the other two. 

The good correlation between the oph- 
thalmodynamometer readings and dia- 
stolic blood pressure (Fig. 3) suggests 
possible uses greater than merely compar- 
ing the reading of one eye with that of the 
other, as is presently the common prac- 
tice. No points fall more than 30 g below 
the line of best fit (Fig. 3). I am doing a 


0 ——-— 
y ' 


VOL. 86, NO. 5 


study to evaluate the instrument's ability 
to predict internal carotid artery athero- 
sclerosis, as shown by arteriography, 
which shows that a reading falling more 
than 30 g below the line of best fit of 
Figure 3 is of comparable value to the 
finding of a difference of 15% or more 
between the readings of the two eyes 
(unpublished results). 

This device appears to offer new possi- 
bilities in the field of ophthalmody- 
namometry. It is easily constructed and is 
inexpensive. The basic dynamometer is a 
sturdy, precision instrument, which can 
be purchased for about $50 from many 
machine and tool supply companies. The 
ring is easily attached to the stylus, and 
with only a little practice, the technique 
of using it is easily mastered. 


SUMMARY 


I devised à new ophthalmodynamo- 
meter by means of which a measured force 
is applied to a fundus lens, while the 
disk vessels are viewed atthe slit-lamp mi- 
croscope. In my hands, the new device 
was superior to the Bailliart ophthal- 
modynamometer when tested in normal 
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volunteers. With the fundus lens ophthal- 
modynamometer, the diastolic end point 
differed between the two eyes by a mean 
of 2.3%, compared to 6.4% with the Baill- 
iart. The new device showed a better 
correlation with systemic diastolic blood 
pressure than did the Bailliart instrument. 
The effect of intraocular pressure on the 
reading with the fundus lens device was 
significant, although variable. 
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SARCOIDOSIS AND ITS OPHTHALMIC MANIFESTATIONS 


CARL D. OBENAUF, M.D., HAROLD E. SHAW, M.D., CHARLES F. SYDNOR, M.D., 
AND GORDON K. KLINTWORTH, M.D. 
Durham, North Carolina 


Sarcoidosis is an idiopathic, systemic, 
noncaseating, granulomatous disease 
with protean clinical manifestations. Al- 
though the first description of sarcoidosis 
is attributed to Hutchinson,! its ocular 
features received little attention until 
1936 when Heerfordt’s syndrome of uvei- 
tis, salivary gland enlargement, and crani- 
al nerve palsies was recognized as a sign 
of sarcoidosis.? Subsequently, sarcoidosis 
was recognized as commonly affecting 
the eyes and ocular adnexae.?7?? For a 
long time, there has been worldwide in- 
terest in this disease.?4?5 

Prompted by the high frequency of 
sarcoidosis in the southern United States, 
we conducted a retrospective study of a 
large series of such patients with empha- 
sis on the ocular involvement. 


MATERIAL AND METHODS 


We reviewed the medical records of 767 
patients admitted consecutively to the 
Duke University and Durham Veterans 
Administration Hospitals with suspected 
sarcoidosis between 1940 and 1974. Most 
patients were admitted between 1952 and 
1974. We accepted the diagnosis of sar- 
coidosis when typical clinical, radiologic, 
laboratory, and, in most cases, histologic 
features of the disease were documented. 
Our criteria for diagnosis were based on 
the description of sarcoidosis proposed 
by the Seventh International Conference 
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on Sarcoidosis and other Granulomatous 
Disorders,24 which states: 


Sarcoidosis is a multisystem granulomatous 
disorder of unknown etiology, most commonly 
affecting young adults and presenting most fre- 
quently with bilateral hilar lymphadenopathy, 
pulmonary infiltration, skin or eye lesions. The 
diagnosis is established most securely when 
clinicoradiographic findings are supported by 
histological evidence of widespread noncase- 
ating epithelioid-cell granulomas in more than 
one organ or a positive Kveim-Siltzbach skin 
test. Immunological features are depression of 
delayed-type hypersensitivity suggesting im- 
paired cell-mediated immunity and raised or 
abnormal immunoglobulins. There may also be 
hypercalciuria, with or without hypercalcemia. 
The course and prognosis may correlate with 
the mode of onset: An acute onset with erythe- 
ma nodosum heralds a self-limiting course and 
spontaneous resolution, whereas an insidious 
onset may be followed by relentless, progressive 
fibrosis. Corticosteroids relieve symptoms and 
suppress inflammation and granuloma forma- 
tion. 


We excluded from the study 235 cases 
in which the diagnosis of sarcoidosis was 
questionable, and all cases in which a 
causal agent was associated with the 
granulomatous inflammation. Of the re- 
maining 532 acceptable cases of sarcoido- 
sis, the diagnosis was supported by histo- 
logic examination in 497 (93.4%). Most of 
the tissue specimens were obtained from 
lymph nodes, skin, and liver biopsies. In 
35 cases, there was overwhelming clinical 
evidence of sarcoidosis, but histologic 
examinations were not done. All of the 
532 patients with sarcoidosis had eye 
examinations by physicians, and 377 
(71%), including all of those with in- 
volvement of the eye, were examined by 
ophthalmologists. | 


RESULTS 


Almost three fourths of the subjects in 
this series were black. Women were af- 
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fected slightly more frequently than men. 
Seventy-five percent of the patients were 
less than 40 years of age (Table 1). 

A variety of clinical manifestations 
heralded the development of sarcoidosis 
(Table 2). Many individuals were asymp- 
tomatic at the time of diagnosis, when 
abnormalities were detected on routine 
chest x-ray film examinations. Pulmo- 
nary, ocular, andconstitutional symptoms, 
such as weakness, malaise, and weight 
loss were the most common manifesta- 
tions of sarcoidosis in symptomatic cases. 
The first symptoms of the disease in- 
volved the eye in 101 patients. The fol- 
lowing ophthalmologic abnormalities 
were evident when the disease first be- 
came clinically apparent: chronic granu- 
lomatous uveitis (65 cases), acute iritis 
with evidence of chronic ocular uveal 
lesions (21 cases), acute iritis (11 cases), 
unilateral proptosis caused by noncase- 
ating orbital granulomas (two cases), uni- 
lateral proptosis caused by lacrimal gland 
enlargement (one case), and decreased 
vision caused by an elevated mass extend- 
ing into the eye from the optic disk (one 
case). The latter lesion was found to be 


TABLE 1 
PATIENT CHARACTERISTICS 


No. %o 

Race 

Black 385 79.4 

White 143 26.9 

Indian (American) 4 0.7 
Sex 

Female 285 53.6 

Male 947 46.4 
Age at examination (yrs) 

0-9 1 0.2 
10-19 107 20.1 
20-99 188 35.3 
30-39 103 19.4 
40-49 72 13.5 
50-59 34 6.4 
60-69 23 4.3 

0.8 


>70 4 
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TABLE 2 
MANIFESTATION OF SARCOIDOSIS 
AT FIRST EXAMINATION 
No. % 
Asymptomatic 
Abnormal chest x-ray film 192 36.1 
Symptomatic 

Pulmonary 105 19.7 
Ocular 101 19.0 
Constitutional (weakness, 

malaise, weight-loss) 86 16.2 
Peripheral lymphadenopathy 48 9.0 
Cutaneous 32 6.2 
Arthralgias, arthritis 12 2.3 
Central nervous system 

(Seizures, hypopituitarism, 

facial nerve palsies, 

meningitis) 10 1.9 
Cardiac 9 0.4 


caused by extensive granulomatous in- 
flammation at the time of enucleation. 
Almost all of these patients with ophthal- 
mic symptoms had evidence of systemic 
sarcoidosis at the time of initial examina- 
tion. Generally, those patients with acute 
iritis and fine keratic precipitates without 
other evidence of chronic ocular disease 
had a favorable course after therapy with 
corticosteroids. 

Ninety-five percent of the patients had 
abnormal chest roentgenograms at the 
time that sarcoidosis was diagnosed. Most 
cases showed evidence of hilar lymphad- 
enopathy with or without parenchymal 
infiltrates or fibrosis. Twelve cases had 
pleural effusions. | 

In virtually all cases, tuberculin skin 
tests and a variety of chemical analyses of 
the serum 'were performed. The latter 
included calcium, total protein, albumin, 
and globulin determinations. Tuberculin 
sensitivity was determined primarily by 
the Mantoux reaction using a purified 
protein derivative or old tuberculin anti- 
gen. The frequency of negative tubercu- 
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lin skin tests and abnormal serum protein 
and calcium at the time of diagnosis are 
summarized (Table 3). Less than 5% of 
patients had weakly positive tuberculin 
tests or developed positive reactions after 
initially negative reactions. 

Sarcoidosis affected a variety of tissues. 
The systemic involvement of patients in 
this series was determined from the retro- 
spective analysis of the recorded clinical 
examinations (Table 4). 

Ocular involvement developed during 
the course of the disease in at least 202 
cases (3896 of patients seen by physicians; 
54% of patients with formal ophthalmic 
examinations). Among the 385 blacks 
with sarcoidosis, the incidence of ocular 
involvement was 44.2%, whereas in the 
143 whites, it was less frequent (21%). 
(These percentages are based on the total 
population of 532 cases of sarcoidosis 
examined by physicians.) No substantial 
differences were found in the age and sex 
characteristics between patients with and 
without ocular lesions. The systemic 
findings most commonly associated with 
ocular sarcoidosis are listed (Table 5). 

The types of ocular abnormalities en- 
countered were classified into three cate- 
gories: (1) anterior segment disease, (2) 
posterior segment disease, and (3) orbital 
and other disease (Table 6). In the acute 
stage, the ocular inflammation was gener- 
ally unilateral, and as the disease became 


TABLE 3 


LABORATORY RESULTS AT THE TIME 
SARCOIDOSIS WAS DIAGNOSED 


No. Ho 
Serum chemistry 
Serum protein abnormality 179 33.7 
Albumin/globulin reversal 159 30.0 
Total protein elevation 78 14.7 
Hypercalcemia 69 13.0 
"Tuberculin skin tests 
Negative 509 95.7 
Positive 23 4.3 
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TABLE 4 
SYSTEMIC INVOLVEMENT IN SARCOIDOSIS 


No. % 

Intrathoracic 
Hilar adenopathy 371 70.( 
Lung parenchyma 271 53.( 

Extrathoracic 
Ocular 202 38.( 
Peripheral lymphadenopathy 148 27. 

Cutaneous (includes 

erythema nodosum) 122 29.6 
Hepatomegaly 118 22.( 
Splenomegaly 69 13. 
Central nervous system 46 MN 
Musculoskeletal 38 T 
Parotid 31 5.8 
Cardiac 17 o 
Other 97 5.1 


chronic, bilateral involvement usually de- 
veloped. Anterior segment structures 
were affected most often. Chronic granu- 
lomatous uveitis, exemplified clinically 
by mutton-fat keratic precipitates, iris 
nodules, and synechiae, was the most 
common ocular manifestation of sar- 
coidosis, occurring in slightly more than 
half of the patients with ocular involve- 
ment. Acute iridocyclitis, typified by cili- 
ary injection, aqueous cells and flare, anc 


TABLE 5 
FINDINGS ASSOCIATED WITH OCULAR SARCOIDOSI 


No. % 

Abnormal chest x-ray film 187 99. 
Peripheral lymphadenopathy 58 28." 
Cutaneous lesions (including 

erythema nodosum) 57 28. 
Serum protein abnormality 

(Albumin/globulin reversal of 

increased total protein or both) 38 18. 
Hypercalcemia 34 16. 
Hepatomegaly 32 15.8 
Central nervous system 

abnormality 26 12. 


(Facial nerve palsy, hypopituitarism, 
meningoencephalitis, seizures) 
Parotid gland enlargement 18 8€ 
Splenomegaly i7 84 


TY 
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TABLE 6 


ABNORMALITIES IN 202 PATIENTS WITH 
OPHTHALMIC SARCOIDOSIS 


No. % 
Anterior segment disease 17] 84.7 
Chronic granulomatous uveitis 106 52.5 
Iris nodules  , 23 11.4 
Acute iritis `- 30 14.9 
Cataracts 17 8.4 
Conjunctival lesion 14 6.9 
Band keratopathy 9 4.5 
Interstitial keratitis 9 1.0 
Posterior segment disease 51 25.3 
Chorioretinitis 22 10.9 
Periphlebitis 2] 10.4 
Chorioretinal nodules ll 5.5 
Vitreous cells, opacities, or both 6 3.0 
Vitreous hemorrhage 3 1.5 
Retinal neovascularization 3 1.5 
Orbital and other disease 53 26.2 
Lacrimal gland 32 15.8 
Optic nerve 15 T4 
Motility 4 2.0 
Orbital granuloma 2 1.0 


sometimes fine keratic precipitates, but 
without evidence of chronic inflamma- 
tion, was noted in 30 (14.995) of patients 
with ocular disease. Cataracts, attributa- 


. ble to chronic inflammation or treatment 


with corticosteroids, conjunctival folli- 
cles or nodules, and band keratopathy 
also occurred. In this study, several cases 
with equivocal conjunctival abnormali- 
ties were excluded, but 14 patients had 
definite conjunctival follicles or nodules 
that could not be ascribed to another 
cause. Biopsies were done on four of 
these patients and were characterized by 
noncaseous granulomatous  inflamma- 
tion. Of the nine patients with clinically 
diagnosed band keratopathy, four mani- 
fested hypercalcemia; in the other pa- 
tients, the serum calcium levels were 
normal. Schirmer tests and rose bengal 
staining were not done routinely in most 
cases. Thus, the incidence of keratocon- 
junctivitis sicca was not ascertained. 
Posterior segment involvement was ob- 
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served in about one fourth of the patients 
with ocular sarcoidosis (Table 6). 
Chorioretinitis, periphlebitis, and chorio- 
retinal nodules were the lesions most fre- 
quently described. In only ten (4.996) of 
the 202 cases was the posterior segment 
affected without the anterior segment 
being affected. The overall incidence of 
central nervous system involvement 
among the 532 cases of sarcoidosis was 
8.7% (46), but of the 51 patients with 
posterior segment disease, the central 
nervous system was aífected more than 
twice as often in ten (19.6%). 

Lacrimal gland enlargement existed in 
32 cases, 26 (81.3%) of whom were black 
patients. The enlargement was unilateral 
in eight patients, and bilateral in 24 cases. 
Biopsies disclosed granulomatous in- 
flammation in three unilateral and five 
bilateral lacrimal gland enlargements. Of 
the nonbiopsied cases with bilateral lacri- 
mal gland enlargement, parotid swelling 
was noted in seven cases; bilateral acute 
dacryoadenitis was diagnosed in one pa- 
tient; and in two individuals, the enlarged 
lacrimal glands regressed while they were 
receiving systemic corticosteroids. The 
remaining nine patients had bilateral en- 
largement without other ocular manifes- 
tations of sarcoidosis. 

A variety of lesions of the optic nerve 
and disk were noted: optic disk edema 
secondary to increased intracranial pres- 
sure (six cases), optic atrophy (four cases), 
papillitis (two cases), and retrobulbar 
optic neuritis (one case). Two patients 
had elevated masses extending intraoc- 
ularly from the optic disk. An eye with 
one of these lesions was enucleated and 
was found to have extensive granuloma- 
tous inflammation of the optic nerve 
head. 

Histologically confirmed orbital gran- 
ulomas occurred in two patients with 
systemic sarcoidosis. Abnormal ocular 
motility secondary to involvement of the 
cranial nerves innervating the extraocu- 
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lar muscles ensued in four cases. An 
isolated third, fourth, or sixth cranial 
nerve palsy was detected in three patients. 
One individual had a combined third 
and fourth nerve palsy. 

Glaucoma caused by the inflammation 
was observed at some time during the 
course of the disease in 22 patients (10.9% 
of patients with ocular sarcoidosis). Of 
these, three (13.6%) developed advanced 
glaucomatous cupping of the optic disk. 
Eleven patients (all black) became blind 
secondary to ocular lesions, generally 
caused by chronic uveitis, with six cases 
eventually developing phthisis bulbi. 
Eight patients, representing 4% of those 
with ocular sarcoidosis, eventually re- 
quired enucleation. 


DISCUSSION 


Sarcoidosis concerns physicians of vir- 
tually all specialties. It is particularly 
important to the ophthalmologist since a 
significant number of patients will seek 
initial medical examination because of 
ocular disease. Considering clinically de- 
tectable lesions, we found only hilar lym- 
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phadenopathy and pulmonary abnormali- 
ties to be more common than ophthalmic 
manifestations. Clearly, all patients with 
suspected sarcoidosis deserve a thorougl 
ophthalmologic examination. Conversely 
patients with ocular findings suggestive 
of sarcoidosis should be examined fo: 
systemic disease. The single most impor- 
tant screening test is the chest x-ray film 
examination, which in our series was ab- 
normal in more than 18 +(90%) of the 
patients with ocular sarcoidosis. Because 
of this, we recommend that all patients 
with acute or chronic uveitis should have 
an x-ray film examination of the chest as 
part the clinical examination. Biopsy ol 
accessible appropriate tissues, such as 
skin or lymph nodes, is essential for diag- 
nosis. The intradermal Kveim-Siltzbach 
test is reportedly positive in 80% of sar- 
coidosis patients, but the lack of a stand- 
ardized test material has limited its use- 
fulness.?5 | 

A recent review of sarcoidosis around 
the world revealed ocular involvement in 
11 to 32% of cases.?5 In the largest single 
survey of 442 cases previously reported, 


TABLE 7 


INCIDENCE OF OCULAR MANIFESTATION AND INVOLVEMENT 
IN PATIENTS WITH SARCOIDOSIS IN DIFFERENT REGIONS* 


*Modified from James and associates.!5 


No. of 

Country City Patients 
United States Durham 532 
New York 311 
Los Angeles 150 
- Britain London 537 
Reading 495 
Edinburgh 502 
France Paris 350 
‘Italy — Naples 624 
Japan Tokyo 282 
Spain Lisbon 89 
Switzerland Geneva 121 
Yugoslavia - Novi Sad 285 


Ocular Examination Ocular Involvemen 


No. % No. 96 


101 19 202 38 
22 7 62, 20 
15 10 17 11 
53 10 147 27 
30 T 69 16 
32 6 53 11 
29 9 37 11 

3 0.4 3 0.4 
63 22 91 32 
2 2 5 6 
9 8 15 12 
11 4 43 15 
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James and associates!? found 27.896 of 
patients to have ophthalmic manifesta- 
tions. In our study the frequency of ocu- 
lar involvement was higher than previ- 
ously documented. The true incidence in 
the present series is difficult to assess, but 
it probably lies somewhere between 3896 
(Table 7) (the incidence in patients exam- 
ined by physicians who would probably 
overlook subtle lesions) and 5496 (the 
incidence in, a selected population of pa- 
tients referred for formal ophthalmic ex- 
amination). As shown in this study and by 
others, anterior or segment structures are 
affected more frequently than other parts 
of the eye or its adnexa in patients with 
sarcoidosis. In our review, the eyes and 
their adnexa were affected more than 
twice as often in blacks than in whites. 
No individual ophthalmic abnormality 
could account for this racial predomi- 
nance of ocular sarcoidosis. A higher inci- 
dence of secondary glaucoma, blindness, 
and subsequent enucleation also occurred 
in blacks. This can be explained, at least 
partly, by several factors unrelated to the 
disease process. A delayed visit to the 
physician for treatment and a failure to 
adhere tó medical regimen was more com- 
mon in blacks than in whites. This was 
the case in five of the 11 cases in which 
patients developed blindness. Thus, the 
prognosis is less favorable in those pa- 
tients who delay their medical care. 

The true incidence of conjunctival in- 
volvement in sarcoidosis is difficult to 
ascertain. James and associates! reported 
conjunctival involvement in 23.696 of pa- 
tients with ocular sarcoidosis, but they 
included a variety of nonspecific abnor- 
malities. We excluded conjunctival reac- 
tions that are often coincidental to sarcoi- 
dosis, but nevertheless found the con- 
junctiva to be affected clinically in 14 
(6.996) patients with ocular sarcoidosis. 
Because the conjunctival biopsy is a safe, 
simple procedure, it has been advocated 
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for the diagnosis of sarcoidosis, even in 
the absence of clinically apparent con- 
junctival lesions. Although conjunctival 
biopsy was not routinely performed in 
this series of patients, other researchers 
have demonstrated its value in cases of 
suspected sarcoidosis. The diagnostic 
yield from such a procedure has varied 
considerably. Crick, Hoyle, and Smellie?® 
obtained a positive conjunctival biopsy in 
14% (19) of 139 patients with sarcoidosis. 
Bornstein, Frank, and Radner? found the 
procedure decisive in 16 (25%) of their 64 
patients with confirmed or suspected sar- 
coidosis. More recently, Khan and associ- 
ates!? reported a 33% (20 patients) inci- 
dence of positive conjunctival biopsies in 
60 patients with histologically confirmed 
sarcoidosis, irrespective of the presence 
or absence of visible ocular lesions. 

The predominant posterior segment 
manifestations of sarcoidosis in the pre- 
sent study as well as in Gould and Kauf- 
man's!? review of 40 cases of fundus sar- 
coid, were chorioretinitis and retinal 
periphlebitis. The chorioretinitis is clini- 
cally indistinguishable from that caused 
by other factors.?2 Retinal periphlebitis, 
producing the ophthalmoscopic appear- 
ance of “candle-wax drippings” in the 
more severe cases, is a hallmark of the 
disease. This finding, though not pathog- 
nomonic,® suggests the diagnosis of sar- 
coidosis. Variable-sized yellowish white 
to waxy chorioretinal nodules, frequently 
noted in this series, have been discussed 
by others.}#15-22 Vitreous opacities were 
first described by Landers?? as character- 
istic grayish white bodies frequently 
found in the inferior vitreous and occur- 
ring in chains like a “string of pearls. "20:22 
Although uncommon in this review, cells . 
and opacities have been reported in the 
vitreous in 30% of cases with fundus 
sarcoid in one series,? and in all 13 
patients with such manifestations in an- 
other.? When the posterior segment is 
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affected in sarcoidosis, the anterior por- 
tion of the eye is usually also involved. 
However, as emphasized by our review 
and others, retinopathy may be the sole 
ophthalmic expression of the disease.?? 

Our study also demonstrates that pos- 
terior segment sarcoidosis is commonly 
accompanied by involvement of the cen- 
tral nervous system. Our finding that the 
brain was affected in about one fifth of 
cases with posterior segment disease is 
lower than the 35% incidence reported by 
Gould and Kaufman,!” but stresses the 
need for a thorough neurologic exami- 
nation in patients with this form of ocu- 
lar sarcoidosis. Optic nerve involvement 
in sarcoidosis is usually manifested by 
papilledema, papillitis, optic neuritis, 
and rarely by granulomas of the optic 
disk,5-11-17:18:21 When sarcoidosis affects 
the brain, the intracranial portion of the 
optic nerve may be involved by the in- 
flammatory reaction. 

Lacrimal gland involvement in sarcoi- 
dosis is well established.73 Its incidence 
in this series was higher (32 [15.896] of 
202 cases) than the seven (5.7%) of 123 
cases reported by James and associ- 
ates.15 This discrepancy may partly re- 
flect a subjective interpretation of differ- 
ent observers, particularly in blacks in 
whom normal lacrimal glands in shallow 
orbits may be so prominent that they 
appear enlarged. Only nine of the 32 
cases demonstrated bilateral lacrimal en- 
largement as the sole ophthalmic mani- 
festation of sarcoidosis. The remaining 
patients were found to have either unilat- 
eral lacrimal enlargement, associated pa- 
rotid swelling, histologic verification of 
granulomatous inflammation in the lacri- 
mal gland, or the Jacrimal glands dimin- 
ished in size with corticosteroid therapy. 
Orbital involvement is a rare cause of 
unilateral proptosis.2©27 Sometimes orbit- 
al masses are excised, which on histo- 
pathologic examination resemble the le- 
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sions of sarcoidosis, but occur in the 
absence of other systemic evidence of this 
disease. Although some regard such le- 
sions as examples of isolated sarcoidosis, 
this interpretation is open to question. 
James and associates!5 emphasized cer- 
tain well defined clinical syndromes of 
ocular sarcoidosis, namely, that patients 
with acute iritis, erythema nodosum, and 
hilar lymphadenopathy tend to have a 
benign self-limiting course, whereas 
those individuals with chronic uveitis, 
skin plaques, pulmonary fibrosis, and 
bone cysts respond poorly to treatment 
with corticosteroids and almost invaria- 
bly have a prolonged, complicated 
course. Corticosteroids are usually effec- 
tive in the treatment of ocular sarcoidosis. 
Unfortunately, some cases progress to 
blindness despite therapy. However, 
early recognition and treatment of ocular 
sarcoidosis may prevent serious ocular 
damage. The acute iridocyclitis usually 
resolves without sequelae, but chronic 
lesions may cause serious ocular morbidi- 
ty and even blindness. Sarcoidosis in- 
volving the posterior segment has a varia- 
ble course, but from the standpoint of 
producing visual impairment, it is usually 
of secondary importance compared to dis- 
ease in the anterior portion of the globe. 


SUMMARY 


Of 532 cases of sarcoidosis in the 
southeastern United States, ocular mani- 
festations were a prominent feature of the 
disease in 202 (38%) of the patients. Ap- 
proximately one fifth of them sought 
medical attention because of ocular com- 
plaints. This was the second most fre- 
quent clinical manifestation, exceeded 
only by pulmonary symptoms. When ocu- 
lar segment structures were affected, the 
anterior segment was involved in 171 
(84.7%) of cases. Chronic granulomatous 
uveitis was the most common abnormali- 
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ty in 106 cases (52.5%). Posterior segment 
disease occurred in 51 (25.3%) of cases, 
usually in the form of chorioretinitis or 
preiphlebitis; it was sometimes the sole 
manifestation of ocular sarcoidosis, but 
usually accompanied abnormalities in the 
anterior part of the eye. The incidence of 
central nervous system sarcoidosis was 
increased when posterior segment in- 
volvement was observed. Orbital and ad- 
nexal structures, primarily lacrimal gland, 
were affected in 53 (27.796) of cases. 
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Sarcoidosis, a common idiopathic gran- 
ulomatous disease, has been known for 
more than 70 years to affect the central 
nervous system.! Over the past two dec- 
ades, neurologic sarcoidosis has been rec- 
ognized with increasing frequency,” and 
the incidence of the neurologic manifes- 
tations of the disease has been reported to 
be from 1%? to a high of 29%.4 The overall 
frequency of neurologic sarcoidosis is 
about 5%.° 

We report herein a unique case which 
demonstrates a right homonymous hemi- 
anopic visual field defect, radiographic 
evidence of intracranial sarcoid lesion by 
computed axial tomography, radiographic 
signs of pulmonary sarcoidosis by chest 
x-rays, and a positive pulmonary hilar 
lymph node for sarcoid. Treatment with 
large doses of prednisone resulted in 
symptomatic and radiographic improve- 
ment, and partial resolution of the visual 
field defects. 


CASE REPORT 


A 23-year-old man was examined initially on April 
4. 1976, with a one-month history of pain and 
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blurring of vision in both eyes. Examination re- 
vealed corrected visual acuity of 6/9 (20/30) in each 
eye, pupils were equal, round, and reactive to light, 
there was no Marcus Gunn pupil, and muscle move- 
ments were normal. Intraocular pressure by appla- 
nation was 12 mm Hg in the right eye and 15 mm Hg 
in the left eye. Both eyes showed moderate flare and 
cells in the anterior chamber. Anteroposterior and 
lateral chest x-rays revealed marked bilateral hilar 
and paratracheal adenopathy (Fig. 1), which is char- 
acteristic of pulmonary sarcoidosis. There were no 
pulmonary symptoms. Diagnosis was uveitis associ- 
ated with pulmonary sarcoidosis. 

On June 6, 1977, the patient returned complaining 
of photophobia and decreased vision. Corrected 
visual acuity was R.E.: 6/12 (20/40) and L.E.: 6/15 
(20/50). Visual fields were done by the confrontation 
method and were normal. Several mutton-fat keratic 





Fig. 1 (McLaurin and Harrington). Chest x-ray 
revealing bilateral hilar and paratracheal adenopa- 
thy tvpical of pulmonary sarcoidosis. 
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Fig. 2 (McLaurin and Harrington). Visual fields showing an incongruous homonymous hemianopia 


characteristic of optic tract and temporal lobe lesions. 


precipitates were present in both eves. The patient's 
uveitis responded to treatment with topical predni- 
sone and atropine. 

On Aug. 23, 1977, the patient reported a two-week 
period of blurred vision in the right eve. Visual 
acuity when corrected was reduced to 6/60 (20/200) 
in the right eye and 6/18 (20/60) in the left eve. 
Intraocular pressure measured 13 mm Hg in each 
eye. The anterior chamber was clear and the results 
of ophthalmoscopic examination were normal. Visual 
field studies on the tangent screen revealed a mark- 
edly incongruous right homonymous superior quad- 
rantanopia with sloping margins, even to large 
stimuli (Fig. 2). Pupils were equal and round. reac- 
tive to light, and there was no Marcus Gunn pupil. 
Except for the visual field defect, the results of a 
neurologic examination were normal and there were 
no abnormalities evident on the anteroposterior, 
lateral, and stereoscopic views of the skull X-ravs. 
The anteroposterior and lateral chest x-rays had not 
changed from those of April 1976. 

Computed axial tomography indicated a large 
lesion in the suprasellar cistern with posterior exten- 
sion into the medial portion of the left temporal 
lobe, along the left optic tract (Fig. 3). The patient 
was hospitalized for further studies including a 
search for other neurologic defects. Blood studies 
were all normal including calcium, phosphorous, 
alkaline phosphatase, glucose, serum glutamic ox- 
aloacetic transaminase, and lactate dehydrogenase. 


The patient refused to allow a lumbar puncture to be 
performed. Pulmonary function tests revealed a 
mild pulmonary obstructive disease consistent with 
that of a smoker. The patient smoked a pack of 
cigarettes a day. He was discharged from the hospi- 
tal with a diagnosis of pulmonary sarcoidosis and 
intracranial involvement. Treatment consisted of 80 
mg of oral prednisone daily, and at two-week inter- 
vals a complete ophthalmic examination. including 
visual field studies, was performed. 

By Oct. 31, 1977, there was marked improvement 
in the right superior homonymous quadrantanopia 
with widening of the area of the macular sparing 
and decrease in the incongruity of the defect 
(Fig. 4). Corrected visual acuity improved to 6/19 
(20/30) in each eye. Repeat computed axial tomog- 
raphy showed complete resolution of the left tem- 
poral lobe lesion and the suprasellar mass had 
disappeared, except for a small focus of increased 
attenuation just lateral to the third ventrical (Fig. 5). 
The anteroposterior and lateral chest x-rays showed 
a decrease in the pulmonary lesions (Fig. 6). At this 
point the patient received 40 mg of oral prednisone 
every other day, which was slowly decreased over a 
two-month period of time. 

The patient was admitted to the hospital on April 


3, 1978, for mediastinoscopy to establish a tissue 


diagnosis of sarcoidosis. Biopsies were done on 
several mediastinal lymph nodes, and the frozen and 
permanent section was consistent with sarcoidosis. 
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Fig. 3 (McLaurin and Harrington). Computed 
axial tomography showing large lesion in the supra- 
sellar cistern with extension into the left temporal 
lobe along the left optic tract. 


DISCUSSION 


The central nervous system is not à 
common site for lesions of sarcoidosis, 
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but Delaney,® recently reviewed over 400 
cases which had a 596 overall frequency 
of neurologic involvement. Most patients 
were between 20 and 40 vears old, and 
racial distribution was primarily black. 
Central nervous sytem involvement was 
evident early in the disease, and the pe- 
ripheral nervous system and skeletal mus- 
culature were involved in the late or 
chronic stages. About 20 cases of sarcoid 
were initially diagnosed as brain tu- 
mors.9-1! A radioisotope study done by 
Rosen and Wang? included a patient with 
intracranial and pulmonary involvement 
of sarcoid that improved with corticoster- 
oid therapv. 

Visual disturbances with sarcoidosis 
are usually related to uveitis. Visual field 
defects have rarely been reported. Law- 
rence? described a patient with a left 
quadrantanopia 
with subsequent visual field contraction 
caused by sarcoid. A biopsy of the right 


homonymous superior 


optic nerve was consistent with sarcoid. 
Another patient? had a right homonymous 
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Fig. 4 (McLaurin and Harrington). Improvement in the homonymous hemianopic visual field defect after 
prednisone therapy. 


VOL. 86, NO. 5 INTRACRANIAL SARCOIDOSIS 659 


Fig.5 (McLaurin and Harrington). Computed 
axial tomography after prednisone therapy showing 
almost complete resolution of the left temporal 
lesion and the suprasellar mass demonstrated in 
Figure 3. 


hemianopia caused by a large sarcoid 
lesion in the left occipital lobe. A third 
patient!? had involvement of the chiasm 


Ww" 





Fig. 6 (McLaurin and Harrington). Chest x-ray 
showing decrease in the pulmonary lesions shown 
in Figure 1. 








with bitemporal hemianopia and x-ray 
evidence of changes in the sella turcica. 

Intracranial sarcoid lesions are most 
commonly found in the hypothalamus, 
the region of the third ventricle, and the 
pituitary gland.9!3 The normal sarcoid 
granuloma rarely shows calcification in 
x-ray studies of the skull4 

With corticosteriod therapy, the disease 
may remain in remission for considerable 
periods of time, but usually recurs when 
the dosage is decreased. Several of 
Delaney's? patients showed dramatic im- 
provement in their neurologic deficits 
while under treatment. Other patients re- 
sponded poorly or not at all. 

In view of the serious neurologic in- 
volvement, we think all patients with 
intracranial sarcoidosis should receive in- 
tensive corticosteroid therapy. 


SUMMARY 


Intracranial sarcoidosis was diagnosed 
in a 23-year-old man when he developed 
a markedly incongruous right homony- 
mous hemianopic visual field defect. The 
diagnosis was substantiated by radiologic 
evidence of bilateral hilar and paratra- 
cheal adenopathy, typical of pulmonary 
sarcoidosis. Subsequently, computed 
axial tomography indicated a large intra- 
cranial lesion in the suprasellar cistern 
with extension into the left temporal lobe 
along the optic tract. A mediastinal biop- 
sy of the lymph nodes was positive for 
sarcoid. Intensive corticosteroid therapy 
resulted in restoration of vision, marked 
improvement of the visual field defect, 
decrease in the pulmonary hilar adenopa- 
thy, and almost complete resolution of the 
left temporal lobe lesion. 
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OPHTHALMIC MINIATURE 


_.. He was plainly blind, for he tapped before him with a stick, 
and wore a great green shade over his eyes and nose; and he was 
hunched, as if with age or weakness, and wore a huge old tattered 
sea-cloak with a hood that made him appear positively deformed. I 
never saw in my life a more dreadful-looking figure. He stopped a 
little from the inn and, raising his voice in an old sing-song, 


addressed the air in front of him: 


“Will any kind friend inform a poor blind man, who has lost the 
precious sight of his eyes in the gracious defense of his native 
country, England, and God bless King George!—where or in what 
part of this country he may now be?" 


Robert Louis Stevenson 
Treasure Island 


ee 
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Meningeal carcinomatosis, a diffuse in- 
filtration of the meninges by metastatic 
tumor cells, has been recognized since the 
early 1900s.!^5 Fischer-Williams, Bosan- 
quet, and Daniel! and Katz, Valsamis, and 
Jampel? emphasized the frequent occur- 
rence of visual loss in 30 to 40% of 
patients with this disorder, although more 
recent reports®® suggest a less common 
association. We describe herein the clini- 
cal and histopathologic findings in a pa- 
tient whose blindness was a prominent 
manifestation of meningeal carcinomato- 


* 


SIS, 


CASE REPORT 


A 53-year-old man was admitted to Madison Gen- 
eral Hospital on May 30, 1976, because of nausea, 
vomiting, and hematemesis. Upper gastrointestinal 
x-ray films and esophagoscopy were unremarkable, 
as were x-ray films of the chest and skull. Several 
days later, psychiatric deterioration, considered an 
exacerbation of his long-standing schizophrenia, 
resulted in a brief discharge from the hospital and 
readmission to the psychiatric service on June 12, 
1976. 

He had had intermittent schizophrenic episodes 
for 20 years, and peptic ulcer disease had been 
documented 18 vears before admission. The patient 
had smoked one-half pack of cigarettes daily from 18 
to 50 years of age. 

On examination, the patient was disheveled and 
restless. Blood pressure was 156/94, and he was 
afebrile. The neurologic examination showed that 
he was disoriented to time, place, and situation. His 
level of alertness varied markedly from hour to hour, 
and he could not perform "serial 7" subtractions. 
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Cranial nerves, muscle strength, sensation, and deep 
tendon reflexes were normal. His neck was supple. 
The gait was ataxic. On neuro-ophthalmologic ex- 
amination (June 24, 1976), visual acuitv was 6/6 
(20/20) in each eye. Ocular motility, pupils, visual 
fields, anterior segments, and intraocular pressure 
were normal. The right optic disk was flat, had 
good color, and contained a hemorrhage at the su- 
perior pole. The left disk was normal. Blood tests 
showed slightly increased fasting glucose level 
(136 mg/100 ml), but normal studies included com- 
plete blood cell count, platelet count, erythrocyte 
sedimentation rate, T-3, T-4, and serum concentra- 
tions of calcium, phosphorus, hepatic enzymes, and 
ammonia. Urine was normal or negative for heavy 
metals, arsenic, and porphyrins. 

Roentgenograms of the skull and technetium Te 
99m brain scan were normal. An electroencephalo- 
gram showed diffuse slowing of the background 
activity. Computed axial tomography scan revealed 
dilation of all ventricles, suggestive of communicat- 
ing hydrocephalus. Radio-iodinated serum albumin 
scans from the lumbar approach (June 15 and 21, 
1976) produced no radioactivity above the foramen 
magnum, but following a cisternal tap (June 24, 
1976), the study was normal, indicating normal flow 
and absorption of the cerebrospinal fluid. The initial 
lumbar puncture revealed marked variation in open- 
ing pressure from 320 to 540 mm H.0. The cerebro- 
spinal fluid contained 562 red blood cells per milli- 
liter and 36 white blood cells per milliter with a 
differential count of 89% lymphocytes, 7% polymor- 
phonuclear keukocytes, and 4% “others.” The spi- 
nal fluid contained 118 mg/100 ml of protein and 
22 mg/100 ml of glucose. The gamma globulin was 
8% and VDRL was nonreactive. Stains and culture 
for bacteria, acid-fast bacilli, and fungi were nega- 
tive. 

Bilateral carotid and left brachial arteriograms 
(June 17, 1976) were normal. Pneumoencephalo- 
gram (July 13, 1976) showed a uniformly enlarged 
ventricular system without evidence of a mass. 

Two weeks after the second admission, the patient 
became more agitated and required restraints. Fol- 
lowing treatment with haloperidol, he became more 
alert and cooperative. However, on Julv 1, 1976, he 
developed increased headache, meningismus, and 
vomiting. On July 5, the patient had hyporeflexic 
quadriparesis and intermittent seizures began. On 
July 7, he was confused, febrile, and quadriparetic, 
and he indicated that he was essentially blind. 
Although at times he claimed to have some vision, 
he could not consistently identify the presence of a 
flashlight. The pupils were unreactive to light. The 
fundi were normal, and the previously noted optic 
disk hemorrhage had been absorbed. 

Repeat lumbar puncture revealed an opening 
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pressure of 200 mm H,0, 1 white blood cell per 
milliliter, protein concentration of 127 mg/100 ml, 
and glucose concentration of 50 mg/100 ml. 

Then, remarkably, on July 9, he became more alert 
and responsive with fluent, lucid speech. The 
quadriparesis and blindness persisted, however. At 
the time of the pneumoencephalogram on July 13, 
cells were seen in the cerebrospinal fluid that were 
suspected to be malignant. However, oncology, ra- 
diotherapy, and tumor board consultants concluded 
that malignant intracranial disease had not been 
proven, and antineoplastie therapy was not adminis- 
tered. 

The subsequent course was striking in that times 
of marked deterioration (July 5, 20, and 29, and 
August 16) were separated by times of improvement 
when the patient became oriented, communicative, 
and even jocular. The visual function, however, 
remained profoundly impaired. In late August, he 
became persistently stuporous, and he died 2'2 
months after admission to the hospital. General 
autopsy and ocular and cerebral examination, in- 
cluding the entire visual pathways, were performed. 


RESULTS 


Postmortem examination—At general 
autopsy, the lungs revealed in the right 
upper lobe a 1.5-cm mass impinging on 
the lumen of a bronchus (Fig. 1). Micro- 
scopically, the tumor consisted of pleo- 
morphic cells containing abundant cyto- 
plasm and hyperchromatic nuclei with 
occasional mitotic figures. The cells were 
frequently arranged in acini and rep- 
resented pulmonary adenocarcinoma 
(Fig. 2). Metastases were present in the 
liver, spleen, adrenal glands, kidneys, and 
one ly mph node. 

The brain weighed 1,300 g. The only 
gross external abnormality was mild 
thickening and clouding of the pia and 
arachnoid. The optic nerves and occipital 
lobes appeared normal externally. Micro- 
scopically, there was diffuse infiltration 
of the pia and arachnoid and of the cho- 
roid plexus by the metastatic carcinoma, 
but no invasion of the cortex itself. The 
meningeal carcinomatosis extended into 
the spinal canal and involved multiple 
nerve roots. 

Ocular and optic nerve histopatholo- 
gy—On gross examination the eyes ap- 
peared normal. After being placed in 10% 
buffered formalin solution, they were sec- 


AMERICAN JOURNAL OF OPHTHALMOLOGY 





NOVEMBER, 1978 





Fig. ] (Appen and associates). Right lung reveals a 
1.5-cm mass (arrow) adjacent to a bronchus. 


tioned in the vertical plane. Paraffin sec- 
tions were stained with hematoxylin and 
eosin and with PAS reagents. Microscopi- 





Fig. 2 (Appen and associates). Microscopic ap- 
pearance of the pulmonary nodule adjacent to bron- 
chus (L, lumen of bronchus). The pleomorphic 
tumor cells contain abundant eosinophilic cyto- 
plasm and hyperchromatic nuclei, characteristic of 
adenocarcinoma (hematoxylin and eosin, x32). 
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| i i 
Fig. 3 (Appen and associates). Choroid of right 
eye thickened by metastatic adenocarcinoma. Arrow 


indicates acinus formation (hematoxylin and eosin, 
x 16). 


cally, the globes were unremarkable ex- 
cept for a small metastatic focus in the 
choroid of the right eve (Fig. 3). Specifi- 
cally, the retinal photoreceptors were nor- 
mal. The proximal optic nerves, however, 
showed marked plaque-like infiltration of 
the subarachnoid space by the metastatic 
tumor cells, with focal invasion into 
about 10% of the diameter of the nerve 
itself (Figs. 4-6). The axons in the nerve 
appeared normal, with minimal alteration 
of the myelin. Involvement of the optic 
nerve meninges was least at the globe and 
increased in severity more proximally to- 
ward the chiasm. 


DISCUSSION 


Diffuse meningeal involvement with 
tumor was recognized in the 1800s, and 
its metastatic nature was appreciated in 
the early 1900s.!~> In 1901, Siefert??? orig- 
inated the term “meningeal carcinoma- 
tosis.” The diagnosis is suggested by signs 
and symptoms of headache, dementia, 
meningeal irritation, and involvement of 
multiple cranial nerve or of spinal nerve 
roots with extremity or back pain.!-!9 
Evidence for the condition in the cerebro- 
spinal fluid includes reduced glucose 
concentration, increased protein concen- 
tration, and microscopic identification of 
malignant cells.2~7-9-!! Impressive in our 
patient was the variation in the makeup of 
the spinal fluid, underscoring that in 


Fig. 4 (Appen and associates). Right optic nerve 
(27-mm segment) shows normal myelin stain. Solid 
arrows indicated filmy arachnoid layer, and open 
arrows the denser dura layer at the distal end (D) of 
optic nerve. Toward the proximal end (P) of the 
nerve, the arachnoid becomes much thickened and 
infiltrated by the metastatic tumor cells, which par- 
tially invade the substance of the optic nerve (Luxol 
fast blue stain, x2). 
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Fig. 5 (Appen and associates). Higher power view 
of the right optic nerve shows the invasion into the 
periphery of the nerve by the tumor (hematoxylin 
and eosin, x8). 





Fig. 6 (Appen and associates). High-power view 
of the cells comprising the optic nerve infiltrate 
shows the identical appearance of the cells in the 
primary lung adenocarcinoma. Note abortive at- 
tempts at acinus formation (arrows) (hematoxylin 
and eosin, X25). 


some patients with meningeal carcinoma- 
tosis, multiple specimens of fluid are re- 
quired to identify the malignant cells. 
The lack, as in our case, of a known 
primary malignancy does not preclude 
this diagnosis, as meningeal carcinomato- 
sis was the first sign of the underlying 
malignancy in 50% and in 75% of two 
series of cases.9!9 In selected patients, 
meningeal biopsy can be successful in 
establishing the diagnosis.!? 

As did our patient, persons with menin- 
geal carcinomatosis frequently have com- 
municating hyvdrocephalus,! $ presum- 
ably caused by the circulating malignant 
cells blocking the absorption of the cere- 
brospinal fluid by the arachnoid villi. The 
marked fluctuations of our patient's level 
of consciousness and alertness may have 
been somewhat related to decompressing 
lumbar punctures, but the significant me- 
tastasis to the choroid plexus of the third 
ventricle raises the possibility of a ball- 
valve effect that might intermittently 
aggravate the tendency to ventricular 
obstruction and dilation. A significant 
lesson is that a variable, waxing and wan- 
ing clinical course does not exclude the 
possibility of a neoplastic etiology.!? 
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Fischer-Williams, Bosanquet, and Dan- 
iel, in 1955 and Katz, Valsamis, and 
Jampel? indicated that 30 to 4046 of pa- 
tients with meningeal carcinomatosis had 
associated loss of vision. However, two 
recent reports?6 suggest involvement of 
the second cranial nerve in only about 
1596 of patients with the condition. His- 
topathologic examination of cases of 
meningeal carcinomatosis with blind- 
ness has generally shown marked cuffing 
of the subarachnoid space of the optic 
nerve sheath by sheets of the metastatic 
cells,^3:47.8:32 and with rare exceptions, 
little actual invasion of the nerves 
themselves.+812 The precise mechanism 
for the impaired function of the optic 
nerve has not been clarified. Some have 
suggested that vascular perfusion of the 
nerve is hindered by the cuff of malignant 
cells,? whereas others suggested a humor- 
al toxin.! Actual invasion of the nerve 
would clearly interrupt optic nerve trans- 
mission.  Altrocchi, Reinhardt, and 
Eckman? have stressed that the entire 
optic nerve must be examined before one 
can conclude that invasion of the nerves 
has not occurred. In view of the remarka- 
bly normal appearance of the axons of the 
optic nerves of our patient, we propose 
that the loss of vision was secondary to a 
retinal photoreceptor degeneration as a 
remote effect of cancer, as reported by 
Sawyer and associates!? in 1976. Al- 
though electroretinography was not per- 
formed in our patient, the abrupt onset of 
the blindness and, more importantly, the 
lack of histopathologic abnormalities of 
the photoreceptors would seem to exclude 
that possibility. 

In our patient, we saw evidence of 
invasion into the nerve proximally, but 
the entire width of the nerve was not 
violated, and we are reluctant to attribute 
the blindness to this degree of invasion. 
The cuffing of the pia and arachnoid was 
impressive, and we suspect that arterial 
perfusion may well have been impaired. 
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The lack of extensive demvelination, 
however, suggests that there was not 
marked ischemia of the nerve. A dvsfunc- 
tion of axoplasmic flow in the optic nerve 
might play a role in this disorder. Howev- 
er, the precise mechanism for the loss of 
function of the optic nerve in meningeal 
carcinomatosis remains uncertain. The 
visual deficit in this setting may be re- 
versed by remarkably low-dose irradia- 
tion to the head (William Hovt, M.D., 
unpublished data, Feb. 18, 1977), and 
Olson, Chernik, and Posner® have report- 
ed encouraging results of combining irra- 
diation with intrathecal chemotherapy. 
Such therapy may be of great psychologi- 
cal benefit to a patient with widespread 
metastatic disease who may be rendered 
bedridden by his other symptoms. The 
ophthalmologist or internist must consid- 
er the possibility of this condition when 
encountering a patient who has experi- 
enced bilateral visual loss. 


SUMMARY 


A 53-year-old man had bilateral blind- 
ness secondary to meningeal carcinoma- 
tosis from pulmonary adenocarcinoma. 
Histopathologic examination of the visual 
system showed extensive infiltration of 
the arachnoid of the proximal optic 
nerves and chiasm, with minimal inva- 
sion of the optic nerves themselves. The 
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visual pathways within the cerebral cor- 
tex were not affected. 
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SUPRANUCLEAR OCULOMOTOR PALSY AND EXOTROPIA 
AFTER TETANUS 


Indianapolis, Indiana 


Tetanus is a neuromuscular disease that 
results from an infection with the anaero- 
bic spore-forming bacteria, Clostridium 
tetani. Symptoms may be local or system- 
ic, characterized by uncontrolled spasms 
of voluntary muscles, and they follow the 
production, transport, and fixation of the 
exotoxin, tetanospasmin, on the cell mem- 
branes of striated muscle and in the cen- 
tral nervous system. Complete recovery 
from the acute episode of this condition is 
the rule. 

The paradoxical development of a cra- 
nial nerve palsy in patients with tetany is 
referred to as cephalic tetanus and was 
first described by Rose! in 1869. Unlike 
generalized tetanus, which characteristi- 
cally resolves completely, cephalic teta- 
nus may, in rare cases, leave a residual 
weakness of the affected nerve. Only one 
case of supranuclear palsy following tet- 
anus has been described.? We describe 
herein a patient with generalized tetanus, 
transient supranuclear oculomotor palsy, 
and residual exotropia. 


CASE REPORT 


On Sept. 1, 1975, an 11-year-old boy was admitted 
to James Whitcomb Rilev Hospital for Children with 
trismus, dizziness, and headaches. Seven days be- 
fore admission, the patient had punctured his right 
foot with a "rusty nail" Local wound care, oral 
penicillin, and a diphtheria, pertussis, tetanus, 
booster were administered. Although a history of 
prior tetanus immunization was obtained, subse- 
quent investigation showed this information to be 
incorrect. 

On admission, the patient was afebrile. Increased 
muscle tone was apparent. Ophthalmic examination 
by the admitting physician was described as normal. 

Admitting laboratory data included a hemoglobin 
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count of 13.6 g/100 ml and a white blood cell count 
of 12,800/mm?. The urinalvsis, electrolytes, and 
chemistrv sereen and cerebral spinal fluid examina- 
tion were normal. Cultures obtained from the 
wound were sterile. Intravenous penicillin was 
started, and the patient received 500 units of human 
tetanus immune globulin. 

Twenty-four hours after admission, the pa- 
tient developed clinical signs of tetanus with a 
temperature increase to 40° C, opisthotonic postur- 
ing, and increased muscle tone without hyperreflex- 
ia. Respiratory arrest occurred, which was treated by 
tracheostomy, paralysis with metocurine iodide, di- 
azepam, and mechanical respiratory assistance. Al- 
though mannitol and dexamethasone were adminis- 
tered because of suspected increased intracranial 
pressure, the presence of papilledema was never 
proven. 

During his clinical paralysis, the patient demon- 
strated external ophthalmoplegia refractory to calo- 
ric stimulation and Doll’s head maneuver. The pu- 
pils were miotic and reacted to light. The patient 
gradually improved, and diazepam and metocurine 
iodide were no longer required to control his muscle 
spasms. The patient complained of diplopia for the 
first time. Both eyes were divergent at rest, and he 
was unable to adduct or elevate either eye. Down 
gaze was unimpaired. The pupils were equal and 
blepharoptosis was not present. The Bell phenome- 
non was demonstrable. The diagnostic impression 
was that à supranuclear oculomotor palsy secondary 
to tetanus existed. 

On the 43rd hospital day, he was discharged with 
some improvement in his ability to elevate and to 
adduct his eyes. Diplopia and exotropia persisted. 
No other neuromuscular sequelae remained. 

One year later full ocular rotations were present, 
but an exotropia of 45 prism diopters at distance and 
near persisted. The patient was readmitted, and 
extraocular muscle surgery consisting of recession 
of the right lateral rectus and resection of the right 
medial rectus muscles was performed. General 
physical examination at this time revealed no resid- 
ual sequelae of the tetanus. 

Six weeks after strabismus surgery, visual acuity 
was 6/4.5 (20/15) bilaterally and the pupils were 
5 mm with normal reactions to light and accomoda- 
tion. No deviation was present on alternate cover 
test at distance, and four diopters of exophoria were 
present at near. Amblyoscopic measurements dem- 
onstrated no ocular deviation. The patient was able 
to diverge 8 prism diopters and converge 15 prism 
diopters. He had stereopsis of 40 seconds of arc by 
the Titmus test. The patient was able to adduct both 
eves fully. Horizontal and vertical saccadic veloci- 
ties were equal and normal. The patient was able to 
accommodate on a target 8 cm from the eyes. 
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DISCUSSION 
The incidence of tetanus is decreasing 
in the United States. In 1976 only 67 


cases were reported in this country.*4 


Mortality remains high, however, and var- 
ied in recent series from 15% to 4696.56 
The development of cephalic tetanus 
has no adverse effect on mortality statis- 
tics. 

The definition of cephalic tetanus has 
undergone considerable evolution since 
its initial recognition by Rose.! Several 
authors?^!! have refined or modified the 
original criteria for the definition of ce- 
phalic tetanus. Dysfunction at the nuclear 
level of one or more of the cranial nerves 
has been suggested as the site of the pal- 
sy, but recently Saltissi? and his associ- 
ates described a patient with tetanus and 
a supranuclear gaze palsy. 

Our case and that described by Saltissi 
suggest that the definition of cephalic 
tetanus should be further modified. It 
should be considered as a variant of teta- 
nus associated with either a nuclear or 
supranuclear cranial nerve palsy. 

The incidence of a cephalic tetanus is 
rare, and Vakil!? noted onlv a 1.196 inci- 
dence after reviewing 1,843 patients with 
tetanus. Brown? later reviewed 94 pa- 
tients who had cephalic tetanus and 
found only 12 patients with oculomotor 
dysfunction. Wetzel!? reviewed 30 pa- 
tients with tetanus following injury to the 
eye and found three patients with a third 
nerve palsy, all of whom had blepharop- 
tosis, but only two of whom had pupillary 
involvement. A summary of preceding 
studies shows that when cranial nerves 
are involved, the seventh, sixth, third, and 
fourth are involved with decreasing order 
of frequency, and there is usually a favor- 
able prognosis for recovery. 

The patient we described had Grade 5 
tetanus as classified by Patel and Mehta! 
and results of an eye examination on 
admission were normal. After three weeks 
of therapy for generalized tetanus, he had 
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a persistent divergent strabismus and a 
supranuclear gaze palsy. Early attempts 
at investigating the cause of this ophthal- 
moplegia were unsuccessful because of 
the intermittent use of metocurine. Fol- 
lowing his recovery from generalized 
muscle spasms after metocurine was dis- 
continued, the continued presence of an 
upward gaze palsv with an intact Bell's 
phenomenon and the absence of blepha- 
roptosis and significant pupillary findings 
suggested a persistent defect at the 
supranuclear level. 

Miotic pupils seen in our patient dur- 
ing the acute phase of his illness may 
occur with tetanus.!? In clinically mani- 
fest tetanus, the pupils are often miotic, 
but they also mav be dilated and fixed if 
signs of third nerve palsy coexist. Alterna- 
tions in sympathetic tone and autonomic 
dysfunction!$ have affected the cardio- 
vascular system in other patients with 
tetanus. 

Although blepharoptosis was not pre- 
sent in our case, it frequently occurs in 
other patients with cephalic tetanus. After 
an unsuccessful search for a sympathetic 
cause of the blepharoptosis in his pa- 
tients, Vakil'? concluded that blepharop- 
tosis was caused by involvement of the 
third nerve nucleus. 

Cranial nerve palsies in cephalic teta- 
nus are not related to the site of the injurv, 
and these palsies may be overlooked be- 
cause of the condition of the patient. 
There is usually a delay between the 
onset of generalized tetanus and the de- 
velopment of the cranial nerve palsv, but 
cases have been reported in which the 
cranial nerve palsy was the first sign or 
developed before the tetanus.® Although 
head trauma is frequently associated with 
cephalic tetanus, it is not a prerequisite, 
and our case clearly excludes head trauma 
as a cause of the palsy. 

The anatomic location of the cranial 
nerve dysfunction remains unclear. Indi- 
rect evidence from electromvographic 
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studies has implicated the cranial nerve 
nuclei as the site of the cranial nerve 
palsy. This is supported by Bagratuni? 
and Baker!" who reviewed the work of 
Eishner and described 12 cases in which 
degenerative changes had occurred in the 
motor nuclei. Murphy! confirmed this 
finding in a patient who died from tetanus 
and had histopathologic changes in the 
cytoplasm of nuclear cells. Although 
these reports are convincing, Park!! could 
not confirm these findings in autopsies of 
other cases. 

The mode of transmission of the toxin 
to the central nervous system remains 
controversial.!? There is indirect evidence 
for movement of the toxin within the 
nerve bundle, but not within the axon. 
Evidence also indicates that the toxin 
reaches the central nervous svstem by 
way of the systemic circulation. 

Our patient recovered from his palsy 
and had residual exotropia. Normal sac- 
cadic velocities, accommodation, and 
convergence returned during follow-up 
examinations. Signs of aberrant third 
nerve regeneration were absent. The pos- 
sibilitv of a decompensated pre-existing 
exotropia was investigated. No history of 
previous ocular abnormalities was ob- 
tainable, and old photographs did not 
show anv strabismus. The presence of 
stereopsis and fusional amplitudes after 
surgical alignment also supports a recent 
onset of the strabismus. 

The surgical correction of the exotropia 
was undertaken after a one-year waiting 
period and was managed as any other 
strabismus. We attribute the excellent 
functional result obtained to the patient's 
pre-existing sensory development. 


SUMMARY 
An ll-year-old boy developed genera- 
lized tetanus complicated by a supranu- 
clear gaze palsy and exotropia. This case 
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led us to include supranuclear palsy in an 
expanded definition of cephalic tetanus. 
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AMAUROSIS AND BLOOD LOSS 


KRISTINE M. KLEWIN, M.D., RICHARD E. APPEN, M.D., 
AND PAUL L. KAUFMAN, M.D. 


Madison, Wisconsin 


Centuries ago, it was recognized that 
visual loss can result from severe blood 
loss.| Although recent ophthalmologic 
studies have discussed this association, 
there is only one report of a patient with 
unilateral total blindness? and none of a 
patient with bilateral total blindness. In 
nonophthalmologic studies, there are 
three descriptions of patients with the 
latter complication of hemorrhage.?-5 We 
describe herein a patient who sustained 
permanent bilateral blindness as a com- 
plication of gastrointestinal hemorrhage. 


CASE REPORT 


A 57-year-old man who had a history of alcohol 
abuse for many vears awoke three days before ad- 
mission to the hospital with bilaterally blurred vi- 
sion. His symptoms gradually worsened so that on 
admission to the hospital, he had light perception 
only. He had no associated eye pain, headache, scalp 
tenderness, fever, chills, meningismus, syncope, 
limb weakness, diplopia, dysarthria, or dysphagia. 

Five years before admission, the patient had un- 
dergone partial gastrectomy for a perforated peptic 
ulcer. During the past year, his weight had de- 
creased by 40 pounds. For several weeks, while 
taking six to eight aspirin tablets daily for leg pain, 
he had experienced intermittent nausea, vomiting, 
and progressively increasing epigastric pain. For five 
days he had had melena and postural hypotension. 

On admission on Oct. 23, 1975, the patient was 
emaciated (106 pounds) but alert and cooperative. 
He was afebrile. Blood pressure was 110/70 supine 
and decreased to 95/60 in a seated position; pulse 
was 92 beats per minute. Cardiac examination was 
unremarkable. Pulses were absent below the femo- 
ral arteries bilaterally, and the right leg was cooler 
than the left. 

Ophthalmic examination revealed visual acuity of 
light perception only bilaterally. The eyes appeared 
normal externally. Ocular motility was normal. The 
pupils were 5 mm and minimally reactive to light. 


From the Department of Ophthalmology Univer- 
sity of Wisconsin Center for Health Sciences, 
Madison, Wisconsin. 

Reprint requests to Richard E. Appen, M.D., De- 
partment of Ophthalmology, University of Wiscon- 
sin Hospitals, 1300 University Ave., Madison, WI 
53706. 
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The anterior segments were normal. Intraocular 
pressures were 14 mm Hg bilaterally. The optic 
disks were pale, and one diopter elevated. The 
retinal arterioles were narrowed, and the veins tortu- 
ous and congested, No retinal emboli were visible 
(Fig. 1). Ophthalmodynamometric readings (Bail- 
lart) were: R.E.: 60/30; L.E.: 50/20. There were no 
ocular bruits. The superficial temporal arteries were 
nontender and symmetrically pulsatile. 

Laboratory investigation revealed: hematocrit, 
23%; hemoglobin concentration, 7.3 g/100 ml; 
erythrocyte sedimentation rate, 55 mm/hr(Wintrobe 
method); white blood cell count, 12,000/mm? with a 
normal differential cell count. Blood chemistry mea- 
surement showed increased hepatic indices (total 
bilrubin, 2.0 mg/100 ml; lactic acid dehydrogenase, 
414 IU/jliter; glutamic oxaloacetic transaminase, 59 
IU/liter; alkaline phosphatase, 150 [U/liter, but 
normal values for serum concentrations of calcium, 
glucose, blood urea nitrogen, uric acid, protein, 
creatinine, and electrolytes. Stool examination 
vielded a positive guaiac test for blood. Cerebrospi- 
nal fluid revealed three mononuclear white blood 
cells per milliliter and normal glucose and protein 
concentrations. Skull roentgenogram showed con- 
siderable calcification of the intracranial vessels, but 
no other definite abnormalities. Computed axial 
tomographic scan showed moderate cortical atro- 
phy, but no abnormalities in the region of the optic 
chiasm. Right superficial temporal artery biopsy on 
Oct. 24, 1975, showed evidence of medial fibrosis, 
but no inflammation. Upper gastrointestinal endos- 
copy showed two 6 x 8-mm gastric ulcers and a 
2 x 3-cm duodenal ulcer, although upper gastroin- 
testinal x-ray films using barium sulfate showed 
only deformity of the distal antrum and duodenum. 
Femoral arteriography showed severe atheromatous 
disease bilaterally. The right common femoral artery 
was oceluded. The left hypogastric artery and left 
superficial femoral artery were occluded, but there 
was good collateral flow to the left leg. 

Initial treatment consisted of blood transfusions, 
and, because of the possibility of giant cell arteritis, 
an intensive one-week course of systemic cortio- 
costeroids. Right femoral thromboendarterectomy 
was carried out on the day after admission, 
with restoration of the circulation to the right leg. 
Microscopic examination of the specimen from that 
procedure showed an organized thrombus about a 
calcified plaque, without evidence of arteritis. Medi- 
cal measures for the peptic ulcers were started, and 
follow-up endoscopy showed healing of the ulcers 
three weeks later. 

The patient lost light perception one day after 
admission; thereafter visual function remained nil, 
and the pupils remained unresponsive to light. 
Within two weeks after admission, the disk swelling 
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Figure (Klewin, Appen, and Kaufman). Left, Left eye three days after patient’s admission to hospital. Note 
pallor and swelling of optic disk. Right optic disk (not shown) had similar appearance. Right, Left eye seven 
months later showing marked optic atrophy and narrowed retinal vessels. 


had regressed, and the disks became whiter. Seven 
months later, although otherwise in good health, the 
patient remained totally blind bilaterally. Both disks 
were white, with shallow cups and a cup:disk ratio 
of 0.7, and the retinal arterioles were narrowed 
(Figure, right). 

The patient died on Sept. 25, 1976. Autopsy 
disclosed diffuse severe atherosclerotic vascular dis- 
ease, with recent thrombosis of the inferior mesen- 
teric artery and resultant gangrene of the colon. The 
brain showed no gross or microscopic abnormality 
of the visual pathways, but the optic nerves were 
atrophic. The eyes were not examined. 


DISCUSSION 


Hippocrates in the fifth century BC is 
credited with the earliest known descrip- 
tion of amaurosis secondary to severe 
blood loss.! In 1902 Singer$ reported two 
cases that he had personally seen and 
reviewed an additional 172 cases from 
previous reports, for a total series of 174 
cases. In 1950, Hollenhorst and Wagner! 
described five patients who were exam- 
ined months after they experienced par- 


tial loss of vision after hemorrhage and 
reviewed previous reports extensively. In 
1971, Lazaro and associates? discussed a 
patient whose clinical course closely re- 
sembled that of our patient. 

Visual loss after severe hemorrhage 
generally occurs in debilitated persons 40 
to 60 years of age who sustain repeated 
episodes of bleeding. It is rare among 
healthy persons who have marked hemor- 
rhage from acute trauma, such as soldiers 
with war injuries.! In Singer’s® series, the 
gastrointestinal tract was the site of 
bleeding in 4096 (76/189) of all cases (7696 
in men) and the uterus in 3396 (62/189) of 
all cases. Typically, the visual impair- 
ment occurs abruptly after a variable in- 
terval from the time of the most severe 
hemorrhaging. Of Singer’s® series, the 
loss of vision occurred at about the time 
of hemorrhage in 20% (24/120), within 
the next 48 hours in 33% (40/120), and 
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three to ten days later in 39% (47/120) of 
the patients. As in our patient, and in 


. most cases described in recent years,!- 5.7.8 


" the location of the damage to the visual 
pathways is generally the distal optic 
nerve, accounting for the sluggishly reac- 
tive pupils and the ophthalmoscopic ap- 
pearance of ischemic optic neuropa- 
thy®-!? in the acute phase, followed by 
optic atrophy several weeks later. Occa- 
sionally, ischemic cerebral damage af- 
fecting the optic radiations can produce 
the visual impairment, as evidenced by 
Grout’s® finding of homonymous 
hemianopia in 10% of patients with post- 
hemorrhagic visual loss. 

Both eyes are generally involved, as in 
88% (170/194) of Singer's series.9 The 
severity of the insult is variable. Drance, 
Morgan, and Sweeney? and Drance® de- 
scribed patients with hemodynamic cri- 
ses who developed glaucoma-like cup- 
ping of the optic disk and nerve fiber 
bundle visual field defects, but in whom 
central vision remained good and pro- 
gression did not occur. They termed this 
shock-induced optic neuropathy and dis- 
tinguished this entity from other forms 
of low-tension glaucoma that do show 
progressive deterioration. However, in 
our patient, the loss of vision was com- 
plete, and the optic nerves developed total 
atrophy without severe glaucoma-like 
cupping, resembling the appearance of 
ischemic optic neuropathy.?-!? Multiple 
host-related factors probably determine 
the degree of damage that an individual 
optic nerve sustains in response to the he- 
modynamic crisis. The prognosis for re- 
covery is difficult to predict for a given 
patient. Unger!4 found that the visual def- 
icit was permanent in 55% (101/186), im- 
proved in 34%, and returned to normal 
in 11%, whereas Singer® reported that 
46% (70/151) of the patients showed no 
improvement. 

The precise pathogenesis of the visual 
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impairment is uncertain, although the 
loss of blood seems to be the initiating 
event and results in an ischemic insult to 
the distal optic nerves. Any hypothesis 
must explain the predilection for debili- 
tated persons, the delay between the hem- 
orrhage and the onset of the visual loss, 
and the rarity of the condition in young, 
healthy persons following massive hem- 
orrhage after trauma. Pertinent variables 
may include the basic health of the optic 
nerves, the state of blood vessels supply- 
ing the nerves, and the constituents of the 
blood (hemoglobin, proteins, and possi- 
bly metabolites whose significance has 
not yet been appreciated) perfusing them. 
Perhaps in the future, better understand- 
ing of this disorder will help clarify the 
equally enigmatic pathogenesis of the 
more common ischemic optic neuropathy 
not associated with severe blood loss. 
The ophthalmologist must recognize 
the association of visual loss with severe 
blood loss elsewhere to aid in correct 
diagnosis and to facilitate prompt re- 
placement of blood and appropriate man- 
agement of the source of hemorrhage. 


SUMMARY 


A 57-year-old alcoholic man sustained 
permanent bilateral blindness and op- 
tic atrophy as a complication of hemor- 
rhage from peptic ulcer disease. Post- 
hemorrhagic visual loss occurs in 
middle-aged, debilitated persons a short 
time after repeated episodes of hemor- 
rhage from any site. 
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OPHTHALMIC MINIATURE 


The agonized search for an answer gave rise to such theories as 
transmission by sight. "People fall ill," wrote Guy de Chauliac not 
only by remaining with the sick but, “even by looking at them.” , 
Three hundred years later Joshua Barnes, the 17th century biog- 
rapher of Edward HI, could write that the power of infection had 
entered into beams of light and "darted death from the eyes." 


Barbara W. Tuchman, 


A Distant Mirror—The Calamitous 14th Century 
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RETINAL GANGLION CELL DEGENERATION 
IN EXPERIMENTAL OPTIC ATROPHY 


RONALD L. RADIUS, M.D., AND DOUGLAS R. ANDERSON, M.D. 
Miami, Florida 


The onset of descending optic atrophy 
following various lesions to the optic 
nerve may reflect the distance between 
the ganglion cell bodies and the axonal 
lesion.! For example, the degeneration 
following transsection of the optic nerve 
at the globe might occur more rapidly 
than the degeneration resulting from a 
more posterior lesion involving the optic 
tract or the chiasm. 

hecent observations, however, have 
suggested that the time of occurrence of 
ganglion cell degeneration and axon atro- 
phy may be independent of the position 
of the insult. In primates, optic atrophy 
has been noted within four to six weeks 
after an insult with lesions involving ei- 
ther the orbital optic nerve or the optic 
tract.^ $ 

We undertook to determine whether 
intraretinal interruption of the nerve fi- 
bers would produce degeneration of the 
ganglion cells more rapidly than lesions 
involving the more posterior portions of 
the optic pathways. Retinal nerve fiber 
layer injury was accomplished by cir- 
cumpapillary retinal photocoagulation in 
monkey eyes. The rate of ganglion cell 
degeneration was quantified by histologic 
ganglion cell counts at various intervals 
after photocoagulation. 


From the William L. McKnight Vision Research 
Center, Bascom Palmer Eye Institute, Department 
of Ophthalmology, University of Miami School of 
Medicine, Miami, Florida. This investigation was 
supported in part by Public Health Service Research 
Grant EY-00031 (Dr. Anderson) and Training Grant 
EY-07021 (Dr. Radius) awarded by the National Eye 
Institute, Bethesda, Maryland. Dr. Anderson is a 
William and Mary Greve International Scholar, 
awarded by Research to Prevent Blindness, Inc. 

Reprint requests to Douglas R. Anderson, M.D., 
Bascom Palmer Eye Institute, P.O. Box 520009, 
Miami, FL 33152. 


MATERIAL AND METHODS 


Xenon arc photocoagulation was per- 
formed in eyes of owl monkevs (Aotus 
trivirgatus) in a circumpapillary, superior 
arcuate fashion (Fig. 1). Each animal was 
observed by ophthalmoscopy and its 
fundi photographed. Eye tissues were ex- 
amined by histopathology at various in- 
tervals: two (two eves), three (five eves), 
four (five eyes), six (four eves), and ten 
weeks (four eves) after photocoagulation. 
Five untreated eyes were included as nor- 
mal specimens in subsequent analyses. 
To obtain the tissue, anesthetized animals 
were either perfused by a retrograde 
intra-arterial route with buffered 496 para- 
formaldehyde fixative or given a fatal 
dose of pentobarbital intravenously. The 
eyes were enucleated and immersed in 
paraformaldehyde fixative. 





Fig. 1 (Radius and Anderson). Example of acute 
retinal photocoagulation in experimental monkey 
eyes with burns patterned to effect superior hemipa- 
pillary atrophy. Sections were oriented after fixation 
to insure examination of areas whose axonal proc- 
esses were included in retinal photocoagulation. 
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To assure proper orientation of the 
treated hemiretina during sectioning, all 
the eyes were opened horizontally just 
below the optic nerve head. After the 
superior cap was removed, the eyes 
were embedded in paraffin and sectioned 
through the nerve head in a horizontal 
plane. Sections 8 p thick were taken at 
every 0.1 mm. To be sure that the counted 
area was in the area affected by the photo- 
coagulation, onlv sections that showed 
burns on both the nasal and temporal 
sides of the disk and included only super- 
ior retina were used for ganglion cell 
counts. 

Ganglion cell counts were performed 
under oil immersion (magnification 
125 x). For counting, the retina temporal 
to the optic nerve head was subdivided in- 
to three 4-mm regions beginning 1.5 mm 
from the disk margin, thus excluding the 
photocoagulated retina and the immedi- 
ately adjacent area. The retina nasal to the 
disk was similarly divided into three 
3-mm regions. The cell counts from each 
region on each of five to seven slides were 
averaged for every treated eye. The aver- 
age cell counts for each retinal area from 
each of several eyes enucleated at identi- 
cal times after photocoagulation were av- 
eraged. The data are presented as the 
mean cell count + one standard error of 
the mean for the eves treated at specific 
intervals before enucleation. 


RESULTS 


Optic disk pallor developed in some 
animals as early as two weeks after treat- 
ment. By six weeks, all animals had dem- 
onstrated optic disk pallor, confirming 
that the photocoagulation had interrupted 
the nerve fiber layer and produced as- 
cending degeneration of axons central 
from the retinal burn. Additionally, at six 
weeks, the retinal nerve fiber layer degen- 
eration could be seen ophthalmoscopical- 
ly peripheral to the retinal burn. Histo- 
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Fig. 2 (Radius and Anderson). Photomicrograph 
of retinal photocoagulation lesion six weeks after 
therapy. All retinal layers are involved in chorioreti- 
nal scarring (hematoxylin and eosin. x75). 









-— 
= 
E 


T. , A. z ~ 
e^ i * ` - 
£ EF A: à Linga 
* , > s 
7 ns 1 * , f° Ves z | 
A vw E. ans i 1 - y FOR 
AE MOM tg ^ oo w- Fn 6: € 
à > ; s» ^» 4 eU E 
F - » To , $ 
: - £^ » " | 
^ > p S - , » » s 3 i 
22” -s DLE 
PS st hA X r ‘ 
Sere Ls she ae, aa Se 
"M ey pv. uu Es d f 
Meee ea’ a e Ss . 7 P : ' 
p s a >z te T Y r$ f 
ei "m of, 9» 
* wur b >; oe d x - ^, . b LI 
hs ta PPM . : 
PoP ile Teese q^ L7 dX 7» 


Fig. 3 (Radius and Anderson). Top, Normal optic 
nerve head demonstrates glial cell columns (GC) 
and intact axonal bundles (AB). Bottom, Conversely, 
eyes examined six weeks after retinal photocoagula- 
tion demonstrated ascending optic atrophy. Disor- 
ganized glial architecture and increased cellularity 
are consistent with optic atrophy following inter- 
ruption of retinal axons by photocoagulation (hema- 
toxylin and eosin, x50). 
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pathologically, the chorioretinal scarring 
in areas of retinal photocoagulation in- 
volved all retinal layers (Fig. 2). Further- 
more, there was ascending optic atrophy 
in all specimens examined (Fig. 3). 

The retinal ganglion cell counts at vari- 
ous intervals after photocoagulation 
(Table, Figs. 4 and 5) reveal the onset 
and progression of the degeneration of 
the ganglion cells whose axons traverse 
the retinal burns. In the retina temporal to 
the disk, the ganglion cell count was the 
same in the untreated eyes as in the eyes 
enucleated two and three weeks after reti- 
nal photocoagulation (Fig. 6). At four 
weeks, there was a statistically significant 
(P<.05, Student étest) reduction in the 
number of ganglion cells in the treated 
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eyes compared to the untreated eyes, and 
to the eyes treated two and three weeks 
before the killing of the animals (Fig. 6). 
A further decrease in the ganglion cell 
count (P<.05) was apparent when the 
eyes enucleated six weeks after photoco- 
agulation were compared with the eyes 
examined four weeks after photocoagula- 
tion (Fig. 6). There was no apparent addi- 
tional decrease in cell population at ten 
weeks. 

The individual areas temporal to the 
disk, each increasingly distant from the 
optic nerve head, showed a similar pat- 
tern when each was analyzed separately 
(Table, Fig. 4). Area 1 included the peri- 
macular retina with ganglion cells closest 
to the experimental lesion. Here, a statis- 


TABLE 
RETINAL GANGLION CELL COUNTS* 


nner riod A NAAR UNA Nl lye fa rr A ANTEATER RAMU eth bre den dR RAR LAL Al nn WRI 


Time 
No. of Animals Interval+ 

Studied (wks) Pooled Areas 
2 2 392 + 25 
5« à 424 + II 
5 4 300 + 5 
4 6 205 + 4} 
4 10 208 + SÍ 

Control 
5 466 + 22 
2 2 244 + 29 
5 3 1760 + 22 
5 4 205 + 16 
4 6 124 + 231 
4 10 156 « 6} 

Control 


Mun yen ar nne T AP SAP Perrier NTA TERTIARY Our MAMMA rar tar rar arr aaa are rta atr Aer e Ha ie er Uri rn de raa t A aa a Ari Aa AN ME ACA EE TAS T odi ho 


Area | Area 2 Área 3 
Temporal Retina 
148 * 3] 152 + 27 92 216 
iilo 3I 170 + 11 114+ 3 
104 + 141 129+ 21 66+ 8 
bb + 5i TO x: 21 60 = 6 
5I t 121 89+ 4t 67 + 6 
190 = 14 188 + 20 90 = il 
Nasal Retina 
92+ 8 70+ 6 64+ 9 
60 + 9 oot § 42 + 6 
uat. BI 55+ 4 50 + 6 
462 9 dd c 7} did oT 
49 + 21 44> 4 36 + 2t 
105 + 16 68 + 8 Jsa 5 


*Retinal areas 1, 2, and 3 are each increasingly distant from the disk margin in eyes enucleated at various 
intervals after retinal peripapillary photocoagulation. Pooled counts for three temporal and three nasal 
retinal areas are included. Data are presented as mean ganglion cell count + one standard error of the mean 


for each of several time intervals. 


t Time interval in weeks between retinal photocoagulation and enucleation. 
{Mean ganglion cell count for specific time interval and retinal area showed a statistically significant 
(Student étest) difference from that observed in five untreated eves (P<.05). 
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Fig. 4 (Radius and Anderson). Percentage reduc- 
tion in ganglion cell count for each of three ternporal 
retinal areas 1, 2, and 3 as well as pooled data 
recorded at each of several time intervals studied. 
Ganglion cell degeneration was apparent by three to 
four weeks after retinal ablation and this atrophy 
appeared to plateau between six and ten weeks. 


tically significant (P<.05) decrease in the 
cell population occurred as early as three 
weeks after photocoagulation. Areas 2 
and 3 showed decreases in the number of 
ganglion cells at four weeks, although the 
reduction in area 3 was not established 
statistically (P<.1). The reduction in the 
ganglion cell counts appeared to plateau 
between six and ten weeks (Fig. 4). 
Although the results from the analyses 
of the nasal retinal areas were more varia- 
ble, the patterns were similar (Fig. 5). 
Pooled data from the three nasal retinal 
areas demonstrated a reduction in the 
number of ganglion cells as early as three 
weeks after retinal ablation. However, 
because of a greater data variability, this 
decrease did not reach statistical signifi- 
cance until six weeks after photocoagula- 
tion (P«.05). When the individual areas 
were considered separately, a statistically 
significant (P«.05) reduction in the cell 
count was first documented at four, six, 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


NOVEMBER, 1978 


RETINAL 





% DECREASE IN CELL COUNT 


0 2 4 6 8 10 


WEEKS 


Fig. 5 (Radius and Anderson). Percentage reduc- 
tion in mean ganglion cell count for each of three 
nasal retinal areas 1, 2, and 3 as well as pooled data 
recorded at each of several time intervals studied. 
Ganglion cell degeneration was apparent by three to 
four weeks after retinal ablation and seemed to 
plateau between six and ten weeks. 


and ten weeks, respectively in areas 1, 2, 
and 3. i 

Even as late as ten weeks after retinal 
photocoagulation, some ganglion cells 
were still evident in the examined retinas. 
Perhaps some axons escaped injury even 
though the histopathologic examination 
of both the acute and the chronic lesions 
suggests that the photocoagulation was 
adequate to have interrupted all the ax- 
ons. Perhaps some portion of these cells 
remaining in the ganglion cell layer are 
either glia or interneurons that do not 
send axons toward the optic nerve head. 
A third possibility is that axons from 
some ganglion cells included in the exam- 
ined retina may arc around the area of 
retinal photocoagulation, thus escaping 
injury. However, careful orientation of 
the specimens during embedding and 
sectioning should have minimized the 
number of such cells. 
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Fig. 6 (Radius and Anderson). Photomicrograph 
of retinal sections from eyes studied before and four 
and six weeks after retinal photocoagulation. Top, 
Normal ganglion cell layer shows double row of 
neuronal soma. No significant difference in number 
of ganglion cells was apparent in eyes from animals 
killed two and three weeks after photocoagulation 
when compared to those untreated specimens. Cen- 
ter, Retinas examined four weeks after retinal photo- 
coagulation showed early reduction in ganglion cell 
count. Bottom, Six weeks after retinal treatment, 
evidence of extensive descending atrophy was ap- 
parent with marked reduction in ganglion cell 
count. No further decrease in cell population was 
seen at ten weeks (hematoxylin and eosin, x 200). 


DISCUSSION 
In these experimental animals, both the 
ophthalmoscopic and histopathologic ex- 
aminations confirm the interruption of 
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the nerve fiber layer by the intense retinal 
photocoagulation. Of course, this thermal 
energy produces lesions that are differ- 
ent from transsection of the optic nerve. 
However, both represent a physical in- 
terruption of the axons, and with respect 
to study of ganglion cell degeneration, 
these two axonal injuries reasonably can 
be compared. 

Disk pallor developed as early as two 
weeks after the retinal photocoagulation, 
which agrees with previous observations 
in squirrel monkeys that the axonal seg- 
ment separated from the ganglion cell 
body degenerates promptly.4 However, 
the ganglion cells and the proximal axon- 
al segments survive longer.*? In our 
study, the ganglion cells and nerve fiber 
layer had not changed perceptibly at two 
weeks after the photocoagulation. By 
three weeks, however, some specimens 
showed an early decrease in ganglion cell 
counts, especially in the perimacular 
areas (area 1). Four weeks after retinal 
photocoagulation, the ganglion cell popu- 
lation had decreased significantly; and bv 
six weeks, this degeneration had appar- 
ently plateaued. Thus, the time of onset 
and the progression of the ganglion cell 
atrophy in these eyes is similar to that 
which follows transsection of the optic 
nerve in the posterior orbit of owl mon- 
kevs.? The timing of degeneration is evi- 
dently not affected by the distance of the 
ganglion cells from the injury. 

Another approach to determining 
whether distance from the lesion influ- 
enced timing of ganglion cell death is to 
compare the individual retinal areas in 
this experiment. When comparing treated 
and untreated eves, a statistically signifi- 
cant (P<.05) reduction in the number of 
ganglion cells appeared at later time in- 
tervals in the more peripheral retinal 
areas (Table). These small differences in 
the onset of atrophy between different 
retinal areas may suggest that the more 
peripheral ganglion cells degenerate at 
later time intervals. However, these dif- 
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ferences in onset of cell atrophy from one 
retinal area to another were small com- 
pared to the three- to six-week period over 
which cumulative cell atrophy occurred 
in each retinal area. A small delay in the 
onset of degeneration of the more periph- 
eral ganglion cells could be concealed by 
this relatively long three-week interval. 
However, all retinal areas, as well as the 
pooled data, showed onset and progres- 
sion of ganglion cell atrophy identical to 
that seen following optic nerve transsec- 
tions located 2 to 3 cm more posteriorly. 
If these intraretinal distances were really 
significant, descending atrophy following 
posterior transsection should have shown 
a comparable delay in onset. 

Factors other than the distance from the 
cell body to the insult are more likely to be 
important to the timing of the ganglion 


ences in type or size of the various retinal 
ganglion cells, which may explain differ- 
ences in the timing of the degeneration of 
the macular fibers compared to that of the 
more peripheral retinal cells.? Such varia- 
bility is probably more significant with 
respect to the variation in cell atrophy 
seen in different retinal areas rather than 
varying distances from the axon insult. 
The exact cellular mechanism of retro- 
grade degeneration is not known, but 
current theory suggests that the cell body 
degeneration is initiated when the neuro- 
nal soma is separated from the appropri- 
ate end organ for longer than some specif- 
ic length of time. Presumably, the cell 
body suffers the loss of some trophic 
substance coming from the axon termi- 
nals and transported retrograde to the cell 
nucleus.78 Given the known rates of retro- 
grade transport, the cell body should stop 
receiving this chemical messenger within 
a day.9? If the cell atrophy occurred as 
soon as this chemical messenger stopped 
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arriving, degeneration would begin with- 
in a matter of hours. The distance from 
ganglion cell to insult might determine 
whether this began as early as one hour or 
as late as four to six hours after injury. In 
reality, however, there must be some cu- 
mulative effect, with the atrophy becom- 
ing apparent only after a much longer 
time interval of several weeks. The dis- 
tance from the cell body to the injury 
could presumably affect this period by 
only a matter of several hours and would 
be negligible, provided the latent period 
representing the cumulative effect is not 
dependent on the distance from the inju- 
ry. Teleologically speaking, this delay is 
essential for nerves capable of regenera- 
tion to allow time to re-establish contact 
with the appropriate end organ. If degen- 
eration began as soon as material ceased 
to arrive at the cell body, such regenera- 
tion would be impossible. Furthermore, 
if contact with the end organ is re- 
established before the latent period has 
ended, the renewed arrival of trophic sub- 
stance at the cell body must be able to 
prevent the onset of the degenerative pro- 
cess. 

Thus both theoretical and experimental 
considerations suggest that the timing of 
the atrophy of the cell body (and of the 
attached axon segment, which degener- 
ates at the same time as the cell body?) is 
independent of the injury's location. Per- 
haps the clinical observations to the con- 
trary reflect differences in the nature of 
the lesion characteristic of particular lo- 
cations rather than the distance of the 
insult from the retinal ganglion cell. For 
example, instances that involve transsec- 
tion of the optic nerve, characteristic of 
orbital lesions, will show nerve atrophy 
in three to six weeks. Other lesions, such 
as tumors of the chiasm, will slowlv ex- 
pand to compromise the individual axons 
at different times. In the first case, all 
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axons are affected simultaneously, with 
striking disk pallor developing within 
three to six weeks. In the latter instance, 
the individual axons are injured at various 
intervals and clinical pallor gradually en- 
sues over a prolonged period of time, 
taking a longer time to achieve an ad- 
vanced degree of atrophy. Although the 
timing of total disk atrophy may differ, 
the interval between injury and ganglion 
cell atrophy is identical for each individ- 
ual axon. 


SUMMARY 


By ophthalmoscopic and histopatholo- 
gic examinations at various intervals after 
retinal injury, we studied progressive gan- 
glion cell atrophy following retinal 
photocoagulation in 25 owl monkey eyes. 
A reduced ganglion cell population was 
apparent within three to four weeks after 
the photocoagulation and was maximal 
by six weeks. 
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MELANOCYTIC TUMOR OF THE ANTERIOR UVEA 
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Iris melanomas are benign uveal tract 
melanomas.! When they are small and 
they do not threaten to involve the angle, 
these lesions are clinically followed and 
growth is documented. Sector iridectomy 
or iridocyclectomy is the usual treatment 
for a small lesion. However, large lesions 
having marked ciliary body invasion and 
tumors that recur after local excision are 
more lethal. In a retrospective study of 
the prognosis of iris melanomas treated 
initially with iridectomy, six patients had 
recurrence requiring enucleation and two 
of these patients died because of the tu- 
mor.! Melanomas arising in the ciliary 
body carry a poor prognosis, because 
such lesions may extend into the iris. 
When possible, cyclectomy or iridocy- 
clectomy is advised.? 

We report herein the clinical and patho- 
logic findings in the case of a patient with 
a spindle melanoma involving, at the time 
of eventual enucleation, the iris and cili- 
ary body. The tumor had grown progres- 
sively for 13 years before enucleation. 
The patient is alive and clinically free of 
metastases 32 years after enucleation. 
This is remarkable because the tumor was 
present in the ciliary body and had spread 
along ciliary vessels to the subconjuncti- 
val region. Dunphy?^ previously referred 
to this case and advocated conservative 
management of tumors. 


CASE REPORT 


In 1933, a 32-year-old woman had an iris melano- 
ma in her left eye. The iris tumor extended from 6 to 
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8 o'clock, according to the only records available 
from that time. Theodore L. Terry, M.D., Walter B. 
Lancaster, M.D., and Edwin B. Goodall, M.D., of 
the Harvard Medical School and Massachusetts Eye 
and Ear Infirmary, recommended immediate enu- 
cleation. However, the patient refused enucleation 
and was lost to further follow-up until 1946; at this 
time she had a blind, painful, glaucomatous eye. A 
dark area was observed subconjunctivally a few 
millimeters from the corneoscleral limbus. Severe 
corneal edema was present and did not clear with 
topical glycerine treatment. She agreed to enuclea- 
tion and on Nov. 5, 1946, the tumor was removed. 
The patient is still alive and well at age 77 years, and 
no clinical symptoms of metastasis are present. 


RESULTS 


A moderately pigmented spindle mela- 
noma involved the iris and the anterior 
third of the ciliary body (Fig. 1). The 
tumor was evident in the anterior stroma 
of the iris. It was seen at the iris root on 
both sides of the sections studied, and 
therefore, the tumor involved a major 
portion of the circumference of the iris. 
The tumor filled the angle on both sides 
of the specimen and produced an anterior 
synechia on one side (Fig. 1), as well as an 
ectropion uveae also apparently induced 
by the tumor. Tumor cells were present in 
the sclera along anterior ciliary vessels 





Fig. 1 (Dunphy and associates). Iris and angle 
structures showing tumor infiltration, ectropion 
uveae, and anterior synechia (x30). 
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Fig. 2 (Dunphy and associates). Anterior ciliary body and sclera showing presence of tumor in emissary 


(left, x 75; right, x300). 


(Fig. 2), and near this area, foci of tumor 
cells were evident around subconjuncti- 
val vessels (Fig. 3). A small focus of 
tumor cells lay in the vitreous adjacent to 
the pars plana (Fig. 4, left). 

Surrounding and within the tumor 
were many macrophages filled with 
brown pigment. Little observable inflam- 
matory response to the tumor was noted. 
The tumor cells were of the spindle type 
with a deeply basophilic nucleus and rare 
nucleoli (Fig. 4, right). Few mitoses were 
evident. Occasional nests of cells sugges- 
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tive of nevus structures were present in 
the iris and ciliary body. 

The cornea was edematous; the anterior 
chamber was otherwise normal. The lens 
showed epithelial proliferation, bladder 
cell formation, marked globule formation, 
and liquefaction in the anterior and pos- 
terior lens cortex. The retina showed com- 
plete absence of ganglion cells. Severe 
optic cupping and optic nerve atrophy 
were evident. 

Electron microscopy was performed on 
sections cut from the original celloidin 
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Fig. 3 (Dunphy and associates). Conjunctival blood vessels surrounded by tumor cells (left, x85; right, 


x 200). 
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Fig. 4 (Dunphy and associates). Left, Metastatic collection of tumor cells underlying pars plana (x210). 


Right, Spindle cells in ciliary body (x335). 


block. Cellular details were not well pre- 
served, however, and little additional in- 
formation was obtained. 


DISCUSSION 


Iris melanomas often arise from pre- 
existing nevi. In one study of iris melano- 
mas treated with iridectomy, approxi- 
mately 3096 of the patients stated that a 
pigmented lesion had been noticed for 
more than five years before diagnosis.! In 
another study, 3796 of the patients with 
iris melanomas had observed a pigmented 
spot on the iris since birth.? It is not 
correct to assume that these patients had a 
malignancy for many years before enucle- 
ation; more likely, the patients were de- 
scribing a long-standing benign lesion 
that had only recently undergone malig- 
nant change. The case reported herein 
differs in that the size and appearance 
were sufficiently suggestive of a malig- 
nant tumor in 1933, 13 years before it was 
removed, to cause three ophthalmologists 
to suggest enucleation. Before enuclea- 
tion, the tumor had locally invaded the 
iris and ciliary body, and was present 
along ciliary vessels and in the subcon- 
junctival region. Blood vessels were sur- 
rounded with tumor both intraocularly 
and subconjunctivally. A focus of tumor 
extended into the vitreous overlying the 
pars plana. 


It is not clear whether the presence of 
tumor in the ciliary body represents 
spread of iris melanoma into the ciliary 
body. The comparatively large bulk of 
tumor in the iris would be suggestive of 
such an origin. The finding of a nevus 
involving both the iris and the ciliary 
body, on the other hand, is consistent 
with a primary tumor in both sites. 

In an extensive study of uveal melano- 
mas, Raivio? reported that of three pa- 
tients who refused operation at the time 
of diagnosis, two had survived more than 
20 years (one died of an unrelated cause 
one year after diagnosis). Koenig$ de- 
scribed a case of iris melanoma occurring 
in a one-eyed patient. To preserve vision, 
the tumor was left untouched for 20 years, 
until the patient died of a myocardial 
infarction at the age of 77 years. At autop- 
sy, the malignant melanoma of the iris 
was confirmed, and there was no evidence 
of metastasis. Cleasby” and Freyler? have 
described a patient with an iris melanoma 
which was initially incompletely excised 
with a sector iridectomy. Between 22 and 
23 years later, problems related to the 
recurrence of the tumor necessitated an 
enucleation in both patients. Despite ex- 
tension of the tumors throughout the an- 
terior segment and into the subconjuncti- 
val region, neither of the patients had 
clinical evidence of distant spread. 
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Currently, there is no way to predict 
which of these malignancies will invade 
only locally, and which will result in 
widespread metastases. The reasons iris 
melanomas tend to be less lethal than 
melanomas of the choroid and ciliary 
body are not known. We think that the 
aqueous humor does not affect growth 
inhibition, simply because in our case 
and others the melanomas remained 
slow-growing, even in areas distant from 
the aqueous chambers. 


SUMMARY 


A patient with spindle melanoma in- 
volving the iris and ciliary body refused 
enucleation at the time of diagnosis in 
1933. The eye developed painful glauco- 
ma 13 years later and was enucleated. 
Histopathologic examination indicated 
spread of the tumor intrasclerally and 
subconjunctivally. The patient is still 
alive without evidence of metastases, 32 
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years after enucleation and 45 years after 
initial diagnosis. 
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Hamartomas of the retina and uveal 
tract occur in patients with neurofibroma- 
tosis (von Recklinghausen’s disease). 
These are mainly glial or melanocytic 
hamartomas, but there may be variable 
degrees of each.! Although the incidence 
of uveal melanomas in patients with neu- 
rofibromatosis is higher than in the gener- 
al population,? most melanomas involve 
the iris and to our knowledge only four 
cases of choroidal malignant melanoma 
associated with neurofibromatosis have 
been reported.?-5 We describe herein the 
case of a patient with neurofibromatosis, 
multiple iris hamartomas, and an unusual 
malignant melanoma of the choroid, char- 
acterized by extensive central necrosis. 
This case emphasizes the need to consid- 
er malignant melanoma in the differential 
diagnosis of fundus lesions in patients 
with neurofibromatosis. 


CASE REPORT 


A 60-year-old white woman with multiple skin 
lesions characteristic of neurofibromatosis distribut- 
ed over much of her face, extremities, chest, and 
abdomen was referred in February 1977 for evalua- 
tion of choroidal mass lesions and secondary neuro- 
sensorv retinal detachment in the left eye, which 
caused a progressive decrease in vision over a one- 
month period. A 5- to 6-disk diameter, slightly 
elevated choroidal mass lesion, was evident in the 
inferior fundus in July 1974 and February 1975. 
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During earlier examinations, visual acuity was 6/6 
(20/20) in both eves and the lesion was stable with 
no overlying neurosensory retinal detachment. 

On Feb. 17, 1977, best corrected visual acuity was 
R. E.: 6/6 (20/20), and L. E.: 6/21 (20/70). The visual 
field in the left eve was absent superiorly. Multiple 
nodular skin lesions were present on the face, in- 
cluding both eyelids. There were numerous, slightly 
elevated, brown nevi in both irides. Ophthalmo- 
scopic examination of the right eve was unremark- 
able. Ophthalmoscopic examination of the left eye 
revealed a sensory retinal detachment inferiorly 
extending along the ora serrata from 4 to 8 o'clock 
and posteriorly to the optic disk and inferior macula. 
Beneath the detachment was a choroidal mass mea- 
suring 9 x 7 disk diameters and extending inferiorly 
from the optic disk and macula (Fig. 1). Its color was 
gray-brown with some yellowish mottling. The cen- 
tral portion of the lesion was nonpigmented and 
depressed, giving the entire lesion a donut configur- 
ation. This central area contained large choroidal 
vessels. Transillumination was blocked by the dense 
pigmentation of the mass, except in the central 
nonpigmented area. 

Fluorescein angiography of the mass revealed 
multiple hyperfluorescent foci during the arteriove- 
nous phase and progressive leaking, which resulted 
in marked staining of the mass and the overlying 
serous fluid in the later angiograms. The angio- 
graphic findings were compatible with a choroidal 
melanoma. Contact B-scan ultrasonography demon- 
strated a shallow sensory retinal detachment, and 
underlying. choroidal mass, with an acoustically 
distinct inner boundary, low internal reflectivity, 
and choroidal excavation. This finding was compati- 
ble with a choroidal melanoma. 

Evaluation included x-rays of the chest and abdo- 
men, an intravenous pvelogram, upper gastrointesti- 
nal series, and a barium enema, all of which were 
negative for metastases. A brain scan was normal. 
Liver and spleen scans revealed patchy activity 
caused by a parenchymal disease such as cirrhosis. 
The urine was negative for melanogens. Routine 
hematologic and blood chemistry tests were unre- 
markable. 

On the basis of the findings, the left eve was 
enucleated in March 1977. There has been no recur- 
rence of tumors since that time. Pathologic examina- 
tion revealed a normal-sized globe. Inferior to the 
optic disk was a bilobed choroidal mass, with the 
two lobes separated by a dense plaque of fibrous 
connective tissue containing abundant blood vessels 
and necrotic tumor cells (Fig 2). Overlving the 
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central fibrous portion of the tumor was a large 
intraretinal cyst. Smaller intraretinal cysts were pres- 
ent over the inferior portion of the tumor. Posterior- 
ly, the tumor cells extended along the perineural 
sheaths in the mid-portion of the sclera, but there 
was no extraocular extension. The tumor was com- 
posed almost entirely of oval-shaped cells with 
round distinct nuclei and prominent nucleoli, char- 
acteristic of spindle B malignant melanoma cells 
(Fig. 3). Occasional mitotic figures were present. 
The multiple melanocytic hamartomas (nevi) locat- 
ed on the anterior border layer of the iris correlated 
with the elevated iris nevi evident from slit-lamp 
examination (Fig. 4). 


DISCUSSION 


This case demonstrates the occurrence 
of malignant melanoma of the choroid in 





Fig. 2 (Wiznia and associates). Low power photo- 
micrograph of mass demonstrated its bilobed ap- 
pearance separated by a dense plaque of fibrous 
connective tissue (hematoxylin-eosin x 50). 
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Fig. 1 (Wiznia and associates). 
Choroidal mass located inferior to 
optic disk. There is a donut appear- 
ance caused by central atrophv. 


a patient with neurofibromatosis, and em- 
phasizes the importance of considering 
this diagnosis when a choroidal mass is 
evident in such patients. Recent reports 
have discouraged an enucleation for 
small pigmented choroidal lesions.7~9 We 





-* &. 

Fig. 3 (Wiznia and associates). High power photo- 
micrograph, showing cells within choroidal mass 
(hematoxvlin-eosin x 300). 
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waited until there was clinical evidence 
of tumor enlargement before enucleating 
the eye. 

Our case raises the question of the 
differential diagnosis of a fundus mass in 
a patient with neurofibromatosis. Entities 
to be considered include glial hamartoma 
of the retina,!? choroidal neurofibroma,!! 
choroidal nevus,!2 and choroidal melano- 
ma.?-8 The glial hamartoma (astrocytoma) 
should present no diagnostic problem, for 
it is retinal rather than choroidal in loca- 
tion, white rather than pigmented, and 
identical to lesions noted in tuberous 
sclerosis.2 A choroidal neurofibroma or a 
large nevus may be impossible to distin- 
guish from a malignant melanoma, both 
clinically and histologically.!? In such 
cases, therefore, a period of observation 
for growth seems justified. This approach 
supported the diagnosis of malignant 
melanoma in our case. 

The neuroectodermal origin of nevus 
cells may explain the increased number of 
uveal nevi found in patients with neurofi- 
bromatosis. Choroidal melanomas proba- 
bly arise from pre-existing nevi rather 
than from the Schwann cells of the ciliary 
nerves. We believe that the greater num- 
ber of pre-existing nevi in patients with 
neurofibromatosis may predispose these 
patients to a slightly higher incidence of 
uveal melanomas. 

Microscopic examination revealed an 
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Fig. 4 (Wiznia and associates). 
High power photomicrograph of 
melanocytic hamartoma on the 
anterior surface of the iris 
(hematoxvlin-eosin x 350). 


area of fibrovascular connective tissue 
with residual tumor cells in the center of 
the malignant melanoma. The appearance 
was similiar to that of a case cited by 
Gass,!4 but that case did not involve neu- 
rofibromatosis (personal communication, 
1978). This finding may be related to a 
previous episode of spontaneous regres- 
sion or necrosis within the tumor. Jensen 
and Anderson!? reported a case of 
choroidal lesions that showed scleral in- 
vasion and large areas of fibrosis and 
calcification. A few neoplastic melano- 
cytes could be identified. We- believe 
our case represents a less advanced but 
similiar process of tumor regression. Our 
patient had no tumor recurrence for 15 
months after enucleation. 


SUMMARY 


A 60-year-old white woman with gener- 
alized neurofibromatosis and multiple 
melanocytic hamartomas of the iris devel- 
oped an unusual choroidal mass, with 
secondary sensory retinal separation in 
the left eve. Ophthalmoscopically the 
tumor had a peculiar donut configuration 
that was caused by a large focus of central 
necrosis within a spindle B melanoma. 
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Although astrocytes are profuse in the 
retina and the optic nerve, tumors of 
astrocytic origin in these locations are 
rare. They may occur in association with 
tuberous sclerosis, neurofibromatosis, or 
as an intraocular extension of an optic 
nerve glioma,!~? and may simulate other 
causes of leukocoria, including retin- 
oblastoma. The absence of confirmatory 
systemic lesions of tuberous sclerosis in 
the infant or young child may make a 
correct diagnosis more difficult. 

We describe herein the unusual occur- 
rence of a retinal astrocytic hamartoma 
not associated with tuberous sclerosis, 
which appeared to enlarge and involve 
the optic nerve. The lesion was irradiated, 
which led to an extensive secondary reti- 
nal detachment and a marked loss of 
vision. Because of the continuing poor 
vision and evidence of optic nerve in- 
volvement on computed tomography, the 
eye was enucleated and examined by light 
and electron microscopy. 


CASE REPORT 


An 11-year-old boy who complained of decreased 
vision in the left eve was examined here June 20, 
1973. Five vears previously he had been hit on the 
left side of the head with a baseball bat. At that time 
he was examined by an ophthalmologist who noted 
a moderately elevated vellowish white retinal lesion 
temporal to the disk in the left eye (Fig. 1). The 
clinical diagnosis of a retinal astrocytoma was made, 
although no other evidence of phakomatoses could 
be found in either the patient or his family. Subse- 
quent examinations by the referring physician re- 
vealed a slight increase in the size of the lesion and a 
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Fig. 1 (Reeser, Aaberg, and Van Horn). Moderate- 
lv elevated, slightly nodular, retinal mass that ex- 
tends from the disk to the nasal side of the macula. 
This is the lesion's appearance in 1969. 


mild decrease in the visual acuity in the left eye. An 
easily controlled seizure disorder appeared, al- 
though no seizures occurred after 1971. 

On examination in 1973, the patient was in good 
health, with no dermatologic or neurologic evidence 
of tuberous sclerosis. Visual acuity was R.E.: 6/6 
(20/90); L.E.: 6/15 (20/50). The right eye was nor- 
mal, and the abnormalities in the left eve were 
confined to the posterior pole. A relatively large, 
moderately elevated vellowish-white lesion extend- 
ed from the temporal margin of the optic disk to the 
center of the macula. The mass obscured the under- 
lving retinal details. Exudates and minimal subreti- 
nal fluid were noted along the margins of the lesion, 
and mulberry-shaped excrescences, which had not 
been as prominent in the original fundus photo- 
graphs taken in 1968, were in the substance of the 
mass. Observers concurred with the diagnosis of a 
retinal astrocvtic hamartoma. 

Additional growth of the retinal lesion was docu- 
mented during the following two years with appar- 
ent extension nasal to the disk (Fig. 2) as well as 
above and below the temporal vascular arcades and 
into the macula (Fig. 3). The mass remained 
vellowish-white with portions appearing deep to the 
retinal vessels, whereas other portions obscured the 
retinal vessels. Transient nerve fiber laver hemor- 
rhages were noted, and the exudate-like satellite 
lesions along the periphery of the main tumor in- 
creased in number. The optic nerve papilla itself 
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Fig. 2 (Reeser, Aaberg, and Van Horn). The retinal 
lesion in 1975 involves the disk and extends across 
into the nasal retina (arrow). 


appeared to be involved. On Aug. 8, 1976, computed 
tomography, done for the second time with and 
without contrast enhancement, revealed no evidence 
of tuberous sclerosis in the central nervous system, 
but demonstrated increased density in the posterior 
aspect of the left globe and increased prominence of 
the left optic nerve posterior to the globe as com- 
pared to the right optic nerve (Fig. 4). Tomograms of 
the optic canals were normal. A screening of the 
patient's parents for phakomatoses, including com- 
puted tomographv, was negative. 

Fluorescein angiography performed in 1976 dem- 
onstrated a multitude of vessels in the lesion. 
There were numerous aneurysmal dilatations asso- 
ciated with these vessels (Fig. 5), which also in- 
volved the optic disk and leaked profusely in the 
later phases of the angiogram (Fig. 6). 

After consultation with other centers, we decided 





Fig. 3 (Reeser, Aaberg, and Van Horn). The tumor 
in 1975 temporal to the disk. It now extends into the 
macula (M) with calcified nodules (N) and 
yellowish-white satellite lesions(S). 
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Fig. 4 (Reeser, Aaberg, and Van Horn). The com- 
puted tomography demonstrates increased density 
within the posterior aspect of the globe and in- 
creased prominence of the optic nerve on the left 


(arrow ). 


to irradiate the posterior aspect of the left globe 
because of the increasing size of the lesion without 
other definite evidence of tuberous sclerosis, the 
reduction of visual acuity to 6/60 (20/200), and the 
presumed extension of the tumor into the optic 
nerve itself (Fig. 7). In October 1976, the patient 
received 3,000 rads of irradiation to the retina in 12 
fractions during 34 days. The treatment was given 
with a 6-mV linear accelerator with a single lateral 





Fig. 5 (Reeser, Aaberg, and Van Horn). Fluoresce- 
in angiogram shows a multitude of tumor vessels. 
These vessels are tortuous with aneurysmal dila- 
tions. 
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Fig. 6 (Reeser, Aaberg, and Van Horn). A slightly 
later phase of the fluorescein angiogram demon- 
strates diffuse leakage of fluorescein from the abnor- 
mal tumor vessels. 





Fig. 7 (Reeser, Aaberg, and Van Horn). The fun- 
dus lesion in March 1976 shows continued growth 
with extension through the macula. The tumor ap- 
pears more nodular and calcified, especially imme- 
diatelv temporal to the optic disk. 
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field. After irradiation of the left eve, the visual 
acuitv rapidlv deteriorated to hand motion and a 
large exudative retinal detachment developed (Fig. 
8). This detachment largelv resolved in the next 
several months, but the vision remained markedly 
reduced. 

The left eve was enucleated Nov. 29, 1976, be- 
cause we still believed that the tumor extended 
posteriorly into the optic nerve, and the visual acuity 
had apparently decreased permanently. We made 
several openings into the enucleated globe in the 
region of the pars plana to allow the fixative to enter 
the vitreous cavity, and placed the eve in 2.7% 
glutaraldehyde in phosphate buffer (pH 7.2, 330 
mOsm.). 


RESULTS 


On gross examination, the eye was of 
normal size and shape. Eight millimeters 
of optic nerve was attached to the globe, 
and the nerve appeared normal. A light 
transmission defect was present sur- 
rounding the optic disk. The eye was 
opened horizontally after the optic nerve 
stump had been removed. A firm, white 
mass measuring 8 mm wide, 7 mm long, 
and 3 mm high was present surrounding 
the optic disk (Fig. 9). The tumor blended 
into the substance of the proximal optic 
nerve, and it was gritty on its cut surface. 
A portion of the tumor was submitted for 
transmission electron microscopy. 

On light microscopic examination, the 
abnormalities were confined to the retina 





Fig. 8 (Reeser, Aaberg, and Van Horn). The pos- 
terior pole of the left eye with an extensive, secon- 
dary retinal detachment (1976). Nerve fiber layer 
hemorrhages are present (arrow). 
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Fig. 9 (Reeser, Aaberg, and Van Horn). Whole left 
eve sectioned horizontally (hematoxylin and eosin, 
x5). The astrocytic hamartoma (T) is noted to blend 
into the substance of the proximal optic nerve (ON). 
Subretinal macrophages (M). The retina with its lack 
of outer segments (OS). 


and the optic nerve. The tumor was locat- 
ed within the substance of the retina 
and optic disk, and the retinal portion 
was covered by an intact internal limit- 
ing membrane. The cells in the mass 
appeared to consist of tightly packed 
astrocytes with round or oval nuclei, 
eosinophilic cytoplasm, and indistinct 
cell borders (Fig. 10). No mitotic figures 
were seen in the tumor. Electron micros- 
copy revealed that the intact astrocytes 
contained closely packed filaments. Other 
cells were edematous and appeared 
electron-lucent (Fig. 11). 

In the tumor, especially on the tempor- 
al edge of the disk, were large collections 
of amorphous material and calcium (Figs. 
12 and 13). The tumor appeared relatively 
avascular. In the optic nerve, just anterior 
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Fig. 10 (Reeser, Aaberg, and Van Horn). Light 
micrograph of astrocytic cells within the tumor 
(hematoxylin and eosin, x430). 


to the lamina cribrosa, more typical dru- 
sen were present (Fig. 14). The optic 
nerve apparently was not involved, except 
for the more superficial portions of the 
nerve head (Fig. 15). A large collection of 
macrophages lay under the retina (Fig. 
16), especially on the nasal side of the 
disk, which perhaps accounted for the clin- 
ical appearance of exudates along the mar- 
gins of the tumor. Transmission electron 
microscopy revealed that the macrophag- 
es were filled with clear vacuoles and 
residual bodies (Fig. 17). 

There was a profound loss of outer 
segments throughout most of the retina 
and not merely confined to the region of 
the tumor (Fig. 18). Transmission elec- 
tron microscopy demonstrated that the 
inner segments of the photoreceptors rest- 
ed on the pigment epithelial cells. In 
some areas, the junctional complexes of 
the outer limiting membranes could be 
seen between the inner segments and the 
pigment epithelial cells (Fig. 19). 


DISCUSSION 


Astrocytic hamartomas of the retina and 
optic disk are considered to be congenital 
lesions and represent anomalies of tissue 
formation and maturation.^ They origi- 
nate from tissue normally present in the 
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Fig. 11 (Reeser, Aaberg, and Van Horn). Transmission electron micrograph of astrocytes in area of tumor. 
The intact cells contain closely packed filaments, nuclei (N), and a few elements of rough endoplasmic 
reticulum (ER). Other cell processes are edematous (5,225). 
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Fig. 12 (Reeser, Aaberg, and Van Horn). A large 
collection of calcium and hyaline is noted within the 
astrocytic hamartoma (hematoxylin and eosin, 
x250), 





site: in our case, the tissue was the astro- 
cyte, which, however, was never normal. 
This is not a true neoplasm, which is an 
overgrowth of tissue that was originally 
normal. These astrocytic hamartomas of 
the retina and optic disk are frequently 
associated with tuberous sclerosis. Al- 
though they are not considered to be a 
part of the classic triad of mental retarda- 
tion, seizures, and adenoma sebaceum, 
retinal and optic disk hamartomas occur 
in over one half of the patients with this 
disease.9:6 

The patient in our study was not con- 
sidered to have tuberous sclerosis. How- 
ever, the pathologic abnormalities that 





Fig. 13 (Reeser, Aaberg, and Van Horn). Transmission electron micrograph of calcific deposit (upper right) 


and its surrounding astrocytic processes (X 14,125). 
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Fig. 14 (Reeser, Aaberg, and Van Horn). Drusen in 
various stages of development within the optic disk 
and proximal optic nerve. These show a continuum 
from the smallest (A) through a collection of inter- 
mediate size (B) to the large, giant drusen, associated 
with an astrocytic hamartoma (C) (hematoxylin and 
eosin, X 250). 





lead to such a diagnosis have still not 
been clearly defined and may not be dis- 
covered until an autopsy is performed. 
One example of this is embryonal mixed 
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Fig. 15 (Reeser, Aaberg, and Van Horn). The optic 
nerve immediately posterior to the globe is essen- 
tially normal (hematoxylin and eosin, x40). 





Fig. 16 (Reeser, Aaberg, and Van Horn). A subreti- 
nal collection of macrophages surrounding the disk. 
The underlying retinal pigment epithelium is nor- 
mal (hematoxylin and eosin, xX 430). 


tumors of the kidney that occur in 80% of 
patients with tuberous sclerosis, vet are 
rarely diagnosed during the patient's life- 
time.” Some investigators contend that 
the presence of an astrocytic hamartoma 
of the retina is sufficient evidence to make 
the diagnosis of tuberous sclerosis.® 
These retinal tumors have been present, 
presumably as the only finding in a fami- 
ly member, when a number of siblings 
had more complete forms of tuberous 
sclerosis.2 Foos,! on the other hand, does 
not consider isolated retinal astrocytomas 
to be hamartomas in the absence of other 
associated developmental anomalies.! To 
diagnose tuberous sclerosis, the physi- 
cian must know and search for its various 
manifestations. Numerous cutaneous ex- 
pressions of the disease have been re- 
ported: the more common adenoma 
sebaceum, shagreen patches found most 
commonly in the lumbar region, white 
"ash leaf" lesions present early in life but 
often overlooked unless a search for them 
is made with a Wood's light,!° subungual 
fibromas, café au lait spots, and vitiligo.!! 
Our patient and his family were scruti- 
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nized for these and other findings associ- 
ated with tuberous sclerosis; however, 
none was found, with the exception of the 
easily controlled seizure disorder that ap- 
peared after a head trauma at 6 vears of 
age and lasted only three years. 

Occasional studies have described as- 
trocytomas or astrocytic hamartomas in 
the eye that were not believed to be asso- 
ciated with either tuberous sclerosis, neu- 
rofibromatosis, or intraocular extension of 
an optic nerve glioma.!~* 12-14 Several of 
these eyes were removed because of the 
mistaken diagnosis of retinoblastoma at 
an early age before certain of the other 
signs and symptoms of tuberous sclerosis 
might have manifested themselves.? Ade- 
noma sebaceum, for instance, is found in 
over 80% of cases of tuberous sclerosis,°® 
but does not usually manifest itself until 
the age of 2 to 6 years.!! The differentia- 
tion of a retinal astrocytic hamartoma 
from a retinoblastoma may present a diag- 
nostic problem.? Most retinal hamartomas 
are noted as part of the syndrome of 
tuberous sclerosis at an age when a retin- 
oblastoma would be unlikely. The aver- 
age age of diagnosis of tuberous sclerosis 
is 8 vears in retarded patients and 17 vears 
in nonretarded patients,? whereas the av- 
erage age of diagnosis in retinoblastoma 
patients is 2 vears.!? Additionally, the 
retinal astrocytic hamartoma usually 
spares the macula, making its early diag- 
nosis less likely. The astrocvtic hamarto- 
ma has a limited growth potential,!® and 
rapid progression in size is unusual,!* 
which would suggest the need for close 
observation rather than enucleation when 
confusion exists. Other diagnostic studies 
may be indicated in selected cases, such 
as the measurement of lactic acid dehy- 
drogenase activity in the aqueous humor 
because this may markedlv increase in 
eyes with retinoblastoma.!*:1? 

Retinal inflammation or ocular trauma 
resulting in retinal hemorrhage may 
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Fig. 17 (Reeser, Aaberg, and Van Horn). Montage of pigment epithelial cells (PE), subretinal macrophages 
(M), and a portion of the tumor (upper right corner). The macrophaes are filled with clear vacuoles and 


residual bodies (x3,000). 


lead to secondary retinal gliosis and fi- 
brosis, which may be confused with a 
tumor.!? When examined at the time of 
the head trauma, our patient had a retinal 
mass without evidence of hemorrhage or 
ocular inflammation. Because of the lack 
of microscopic and clinical evidence of 
ocular trauma as well as the presence of 
giant drusen within the tumor, we con- 
cluded that this lesion was not a form of 
secondarv astrocytic proliferation. 


As the retinal astrocytic hamartoma 
ages, it assumes a more elevated nodular 
or “mulberry” appearance,!? evidently 
caused by the increasing calcification of 
the lesion. This nodular appearance is 
usually associated with an older lesion, 
but at times occurs in infants several 
months old.!? The evolution of the lesion 
in our case is well demonstrated when the 
earlier lesion (Fig. 1) is compared with 
the same lesion seven vears later (Fig. 7). 
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Fig. 18 (Reeser, Aaberg, and Van Horn). The outer 
segments (OS) of the retinal photoreceptors are 
virtually absent, whereas the retinal pigment epithe- 
lium (PE) is present (hematoxylin and eosin, x250). 


Retinal astrocytic hamartomas general- 
ly originate from the inner surface of the 
retina or optic nerve head, but may on 
occasion involve the deeper layers of the 
retina. Gass?? described a case similar to 
ours of a 15-year-old boy who had a large 
exophytic astrocytic retinal hamartoma 
without other clinical evidence of tuber- 
ous sclerosis.?? 

The presence of retinal tumors that are 
clinically similar, if not identical to those 
associated with tuberous sclerosis are in- 
frequently found in patients with neuro- 
fibromatosis.2!~24. This condition must 
therefore also be ruled out when a patient 
has a retinal mass such as the one report- 
ed here. 

In previous reports,!~* 12-14 retinal and 
optic disk astrocytomas or astrocytic ha- 
martomas not associated with tuberous 
sclerosis or neurofibromatosis clearly 
arose from the optic nerve head and only 
involved the retina secondarily.!:!? The 
case reported by Cleasby? was similar to 
our case, including the presence of satel- 
lite lesions although the patient was only 
20 months old when the eve was enucle- 
ated for a suspected retinoblastoma. The 
subsequent development of other signs of 
tuberous sclerosis may have taken place 
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as was the case in the patient reported by 
McLean?? in 1935, the first case of a "true 
glioma of the retina." However, the pa- 
tient later displayed evidence of tuberous 
sclerosis, which led to institutionaliza- 
tion.?» Because a retinal astrocytic ha- 
martoma unassociated with other signs of 
phakamotoses is rare, it is difficult to 
diagnose tuberous sclerosis when onlv 
retinal lesions are present. 

The fluorescein angiography done in 
our case demonstrated an abundance of 
tumor vessels with multiple aneurvsmal 
dilatations and coincident vessel leakage. 
This leakage may have been related to the 
drusen formation in the tumor mass and 
optic nerve head. 

The retinal tumor in our case grew 
relatively rapidly which made us suspect 
that it was astrocytoma.! Additionally, 
computed tomography revealed proximal 
nerve involvement; we therefore adminis- 
tered radiation therapy. This mode is oc- 
casionally effective in the treatment of 
astrocytomas that occur elsewhere in the 
central nervous system. Following the 
administration of 3,000 rads to the area of 
the retinal and optic disk tumor, an exu- 
dative detachment and a marked reduc- 
tion in visual acuity developed. The de- 
tachment had largely subsided by the 
time the eye was enucleated; however, the 
visual acuity had not improved. The dis- 
crepancy between the apparent optic 
nerve enlargement on computed tomogra- 
phy and its lack of involvement in the 
enucleated specimen could not be ex- 
plained even with re-examination of the 
tomogram. 

Microscopic examination of the enucle- 
ated specimen revealed no evidence of 
significant tumor extension into the optic 
nerve. The tumor was composed of be- 
nign-appearing astrocytes with a relative- 
ly sparse vasculature and large deposits of 
calcium and hyaline. There were, howev- 
er, several unexpected microscopic 
findings. There were large collections of 
macrophages beneath the retina, especial- 
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Fig. 19 (Reeser, Aaberg, and Van Horn). Transmission electron micrograph illustrating lack of outer 
segments of the photoreceptors. The junctional complexes (arrows) of the outer limiting membrane of the 
retina are between the inner sements and the anterior cell membrane of the pigment epithelial cells. 


Macrophages (M) are seen in the retina (x 7,100). 


ly on the nasal side of the disk. These 
macrophages may have been partially re- 
sponsible for the appearance of apparent- 
ly rapid tumor growth and the satellite 
lesions surrounding the border of the 
tumor before irradiation. On the other 
hand, they may have resulted from 
radiation-induced necrosis. Additionallv, 
there was an almost total loss of the outer 
segments of the photoreceptors in the 
presence of a largely attached retina, a 
relatively normal pigment epithelium, 
and no evidence of tapetoretinal degener- 
ation. Retinitis pigmentosa is sometimes 
associated with peripapillary drusen.?®?7 


This outer segment loss may have also 
been a result of the irradiation, although 
the photoreceptors are usually considered 
to be relatively resistant to radiation. On 
the other hand, the loss may have been 
related to the transient secondary retinal 
detachment, especially if there was a sig- 
nificant inflammatory response. On trans- 
mission electron microscopy, the macro- 
phages contained clear vacuoles that 
could have been lipid (extracted during 
processing). This lipid may have resulted 
from digested outer segments as the pig- 
ment epithelium contained few phagoly- 
sosomes or remnants of outer segments. 
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Nonetheless, this degree of outer retinal 
loss generally does not occur with inflam- 
matory or secondary detachments, espe- 
cially when the retinal pigment epitheli- 
um appears essentially normal. 


SUMMARY 


A 6-vear-old bov had a peripapillarv 
lesion diagnosed as retinal astrocytic ha- 
martoma, which was not associated with 
tuberous sclerosis, neurofibromatosis, or 
intraocular extension of a glioma. The 
patient was observed for nine vears, dur- 
ing which time the lesion grew signifi- 
cantly. Because of this growth and the 
evidence of proximal optic nerve involve- 
ment on computed tomography, radiation 
therapy was administered with a resultant 
marked reduction in visual acuity. The 
eye was subsequently enucleated. 

The enucleated eve was studied bv 
both light and transmission electron mi- 
croscopy. The specimen had a retinal 
astrocytic hamartoma with sparse vas- 
cularization and only superficial optic 
nerve involvement. Additionally, it re- 
vealed optic nerve drusen in varying 
stages of development, significant accu- 
mulations of subretinal macrophages, and 
an almost total loss of retinal outer seg- 
ments with the preservation of the retinal 
pigment epithelium. 
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SEBACEOUS GLAND CARCINOMA OF THE EYELID 


ELLIOT PERLMAN, M.D., AND ROBERT T. MCMAHON, M.D. 


è New Haven, Connecticut 


Sebaceous gland carcinoma may arise 
from the Meibomian and Zeiss glands, 
the sebaceous glands which drain into 
hair follicles present in the skin of the 
eyelid and eyebrow, and the sebaceous 
glands of the caruncle.! Although ad- 
vanced cases of this neoplasm have been 
primary orbital tumors, we believe that 
both the significant degree of orbital in- 
volvement and the coexistent occlusion of 
the central retinal artery, which were pre- 
sent in our case, constitute rare instances 
of sebaceous gland carcinoma of the eye- 


lid. 


CASE REPORT 


An 82-year-old white man was admitted to the 
hospital on Oct. 25, 1977, with a two-month history 
of increased redness and swelling of his right eye, 
which was associated with tearing and decreased 
vision. His past eye and medical histories were 
unremarkable. He complained of decreased appetite 
during the previous few weeks. 

Examination revealed visual acuity was light per- 
ception with fair projection in the right eye, and 
6/7.5 (20/25) in the left eye. Proptosis of the right eye 
was 11 mm more than the left eye (Fig. 1). The right 
upper eyélid was blepharoptic and rested on a 
chemotic and hemorrhagic conjunctiva. Both the 
right eyelid margin and the number of cilia of the 
right eyelids were comparable to the left eyelids. A 
hard, granular, palpable mass infiltrated the lateral 
aspects of both upper and lower eyelids on the right 
side. 

A right afferent pupillary defect was present. 
There was also a total external ophthalmoplegia; 
however, cranial nerves V and VII were intact. A 
bruit was not detected. Ophthalmoscopic examina- 
tion revealed a pale-appearing retina with multiple 
horizontal striae, and “box-carring” of the arterial 
circulation of the retina with multiple flame-shaped 
hemorrhages scattered throughout (Fig. 2). The left 
eye was normal. 

Invasion of orbital bones was not observed in the 
orbital x-rays and tomograms. However, computed 
tomography showed massive involvement of the or- 
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Fig. 1 (Perlman and McMahon). Proptosis of the 
right eye is noted with the blepharoptic eyelid 
resting on the chemotic and hemorrhagic conjuncti- 
va. The orbital mass is most distinctly observed 
through the lateral aspect of the lower eyelid where 
a hard mass was palpated. 
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Fig. 2 (Perlman and McMahon). Central retinal 
arterv occlusion. The retina is edematous with a 
slightlv darker localized spot in the fovea (F). The 
arteries are incompletely observed because of de- 
creased blood flow and edema of overlving retina. 
Multiple horizontal retinal striae course across the 
macula (S). 
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Fig. 3 (Perlman and McMahon). Computed to- 
mographv of the right orbit. Lateral aspect of evelids 
and anterior orbit are infiltrated bv tumor (A). Orbit- 
al apex contains posterior extension of tumor. 
Tumor mass indicates variable density (B). 


bit extending from evelids to optic foramen (Fig. 3). 
A somewhat homogeneous lesion was visible in- 
ferior to the globe. However, there was a marked 
variation in tumor density within the orbital apex. 
Both the sinuses and the orbital bones surrounding 
the orbit were normal. 

A complete blood cell count showed a moderate 
macrocytic normochromic anemia caused by perni- 
cious anemia. Evidence of metastatic lesions was 
not observed on chest x-ravs, liver tests, liver-spleen 
scan, and bone scan. 

Biopsy of a palpable lesion through the lateral 
aspect of the right lower evelid was done on Oct. 26, 
1977, and a diagnosis of sebaceous gland carcinoma 
was made. Because of the patient's good health and 
lack of evidence of metastatic disease, the right orbit 
was surgically removed on Nov. 8, 1977. A frozen 
section was then performed in the region of the optic 
foramen and malignant cells were identified. 

The postoperative period was uneventful, and 
radiotherapy localized to the right orbit was begun 
several weeks after the procedure. The patient died 
Feb. 15, 1977, and a postmortem examination was 
refused. 


RESULTS 
The specimen measured 37 x 37 x 36 
mm and included the evelids attached 
anteriorly (Fig. 4). The globe was dis- 
placed superiorly by this orbital mass. 
Multiple localized lesions were observed 
at the posterior margin of the specimen. 
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Fig. 4 (Perlman and McMahon). Gross examina- 
tion of specimen (verticle section). Superior (SL) 
and inferior (IL) eyelids are noted anteriorly. Globe 
is displaced superiorly by inferior part of tumor 
mass. (Tumor mass is outlined by single arrows.) 


The biopsy specimen obtained from the 
inferolateral aspect of the right eyelid 
showed normal sebaceous cells trans- 
forming into frank malignant cells (Fig. 5, 
top). The cytoplasm of normal sebaceous 
cells was milky in color. The nucleus was 
distinctly basophilic, minute in size, and 
centrally located. The point of transfor- 
mation into anaplastic cells showed varia- 
tion in both size and staining charac- 
teristics of nucleus and cytoplasm. The 
nucleus in these carcinomatous cells en- 
larged and became vesicular in appear- 
ance. The cytoplasm of most of these 
neoplastic cells was vacuolated (Fig. 5, 
bottom). Lipid stains such as oil red-0 
confirmed the production of lipid prod- 
ucts contained within these vacuoles. 
Less differentiated cells, which did not 
produce lipid, were also evident adjacent 
to lipid-containing cells (Fig. 6). Necrosis 
of tumor cells produced centrally located 
pyknotic and fragmented nuclei mixed 
with inflammatory cells. Differentiated 
cells in the periphery of this nodule were 
producing lipid within cytoplasmic vacu- 
oles. 

The retina was also affected by this 
underlying orbital process. Both the gan- 
glion and the glial cells of the ganglion 
cell layer were almost totally absent, with 
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Fig. 5 (Perlman and McMahon). Sebaceous gland 
carcinoma. Top, normal sebaceous gland outlined 
by single arrows. Transformation of benign seba- 
ceous cells into sebaceous gland carcinoma (SGC) at 
edge of normal sebaceous gland. Bottom, Malignant 
cells have larger nuclei with vacuoles in cytoplasm 
(VC), which contain lipid-containing material (top, 
x31; bottom, x 130). 


only a few pyknotic nuclei remaining 
(Fig. 7). The inner nuclear layer was 
diminished in size and contained numer- 
ous pyknotic nuclei. Extracellular edema 
was also observed in both the nerve fiber 
and external plexiform layers. 


DISCUSSION 


Sebaceous gland carcinoma is most 
commonly an isolated, painless nodule.? 
In most cases with eyelid swelling, the 
diagnosis of chalazion is made.? Howev- 
er, yellowish discoloration of the lesion 
should alert the clinician to the possibili- 
ty of sebaceous gland carcinoma. Blepha- 
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Fig. 6 (Perlman and McMahon). Sebaceous gland 
carcinoma. Tumor nodule is primarily composed of 
immature cells with vesicular nuclei. A central focus 
of tumor necrosis (TN) is noted with pvknotic nuclei 
and nuclear debris mixed with a few acute inflam- 
matorv cells. The peripherv of this nodule contains 


lipid cells (VC) (x81). 


ritis and conjunctivitis are two other in- 
correct diagnoses that are made in cases 
with sebaceous gland carcinoma. Paget- 
oid invasion of the epithelium of the 
eyelid or conjunctiva produces these two 
clinical appearances.* Complete excision 
of the tumors with diffuse superficial 
spread is possible only with more exten- 
sive procedures.4 





Fig. 7 (Perlman and MeMahon). Retina in macu- 
lar region. Ganglion cell and nerve fiber layer are 
edematous (GCL). Ganglion and glial cells are de- 
creased in number. Cells in inner nuclear layer 
(INL) are numerically diminished. Some of the 
remaining nuclei are variably pyknotic. Marked 
extracellular edema (EPL) separates fibers of this 
layer (x 104). 
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Straatsma® found an average period of 
three years that elapsed between the ini- 
tial recognition of evelid swelling and 
correct diagnosis in these lesions. This 
long period of delay in making a correct 
diagnosis adversely affects the prognosis 
in this particular tumor. 

The average age that these lesions ap- 
pear is 61.6 years.) At 82 years of age, our 
patient represents one of the oldest cases 
reported. In contrast to basal cell carcino- 
ma, sebaceous gland carcinoma most 
commonly affects the upper eyelid. Al- 
though the exact origin is sometimes dif- 
ficult to determine because of general- 
ized involvement of the evelid, Boniuk 
and Zimmerman! found the meibomian 
glands to be the most common point of 
origin, 

Our patient had an initial history of 
proptosis. The patient denied the pres- 
ence of isolated eyelid mass during the 
course of his disease. Absence of a history 
of eyelid nodule is unusual for this type 
of tumor. The eyelid margins and eye- 
lashes were also unaffected, both by clini- 
cal and histologic examination. 

Secondary involvement of orbital struc- 
tures can occur in patients with space 
occupying lesions of the orbit. The pres- 
ence of an afferent pupillary defect, as 
was present in our case, usually indicates 
that the optic nerve has been damaged. 
However, our patient had the ophthalmo- 
scopic appearance of a central retinal ar- 
tery occlusion, which could explain the 
pupillary abnormality. 

Venous stasis is a well-recognized clin- 
ical finding with orbital leisons. Howev- 
er, the clinical picture of central retinal 
artery occlusion has never been reported 
associated with a constrictive orbital le- 
sion. The chance that the vascular acci- 
dent was unrelated to the basic pathology 
must also be considered. 

The computed tomography diverted us 
from the diagnosis of sebaceous gland 
carcinoma, because posterior extension to 
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the optic foramen by this lesion was 
thought to be highly unlikely for this 
particular tumor. The variation in tumor 
density in computed tomography was 
also an interesting finding. Large areas of 
necrosis of sebaceous gland carcinoma, 
which were enclosed bv viable tumor, 
produced this variation in density. 

A biopsy was performed after removal 
was complete. Material from the optic 
foramen indicated malignant cells. The 
remaining tumor was treated with radio- 
therapy. Although sebaceous gland carci- 
noma is believed to be radioresistant, 
others think that tumor regression is pos- 
sible with this modality.24 

The pathologic diagnosis of sebaceous 
gland carcinoma can be difficult. Boniuk 
and Zimmerman! found the correct diag- 
nosis in only 35 of 70 cases bv contribut- 
ing pathologists. The two most common 
pathologic misdiagnoses made are basal 
cell and squamous cell carcinomas. How- 
ever, the correct diagnosis can be made 
when lipid material is recognized within 
the cytoplasm of these cells. If the clini- 
cian suspects the possibilitv of sebaceous 
gland carcinomas, a frozen section of 
formalin-fixed tissue stained with oil 
red-0 will confirm the diagnosis. Dehy- 
dration with alcohol should not be used 
because extraction of lipid material will 
occur. Tumor cells originating from the 
normal sebaceous gland are also a valua- 
ble indicator of sebaceous gland carcino- 
ma. 

The pathologist should also be aware 
that basal cell carcinoma,9? and rarely 
lacrimal gland tumors, may show seba- 
ceous differentiation. However, the char- 
acteristic cells present in these tumors are 
evident with a thorough microscopic ex- 
amination. 


SUMMARY 


We diagnosed sebaceous gland carcino- 
ma of the right lower eyelid in an 82- 
year-old man. Computed tomography 
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showed the lesion extending from the 
eyelids anteriorly to the optic foramen 
posteriorly. With this orbital neoplasm, 
‘wasan occlusion of the central retinal 
artery in his right eve. The right orbit was 
removed surgically and biopsy of the 
optic foramen region indicated malignant 
cells. Localized radiation to the right 
orbit was then initiated postoperatively. 
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OPHTHALMIC MINIATURE 


For a week now there has been a foreigner in the Salpétriére, a 
definitely Germanic type and yet somehow different; I can't quite 
make him out. Wednesday is the day we go to the ophthalmological 
room, and there this foreigner suddenly began behaving with some 
authority; when he exchanged cards with Charcot's ophthalmolo- 
gist, the latter became very polite and expressed the hope that 
Monsieur would often return so that he could learn something from 
him. Whereupon we all began wondering who he might be. Before 
leaving he came over to us Viennese and said: "I heard you speaking 
German. I'd like to introduce myself." My béte noire exchanged 
cards with him first and I was still trving to find mine when the 
foreigner said: "I am a German, but I emigrated to America long 
ago." At last I gave him my card, but it happened to be one without 
an address. He glanced at it and said: "Could you be Dr. F. from 
Vienna? I've known your name for a long time, from your publica- 
tions, especially the one on cocaine." I was a little surprised and 
inquired after his name, which turned out to be Knapp. Now, Knapp 
is the foremost ophthalmologist in New York, who has also written a 
lot about cocaine and to whom I once wrote a letter in Koller's name. 
I greeted him accordingly and my béte noire stood there looking 
rather sheepish, first of all because he had failed to recognize the 
man, and second because he had again managed to make a fool of 
himself. When he heard the word cocaine mentioned he asked: 
"Have you also written about cocaine?" Whereupon Knapp replied: 
"Of course he has, it was he who started it all." This morning my 
Viennese was much more malleable and talked exclusively of the 
great practice that awaited me in Vienna... 

Sigmund Freud, Cocaine Papers 
Edited by Robert Byck 
New York, New American Library, 1974 


MICROSURGICAL REMOVAL OF 
A PRIMARY INTRAORBITAL MENINGIOMA 


Louis E. MARK, M.D., JOHN S. KENNERDELL, M.D., JOSEPH C. MAROON, M.D., 
ARTHUR E. ROSENBAUM, M.D., RALPH HEINZ, M.D., 
AND BRUCE L. JOHNSON, M.D. 


Pittsburgh, Pennsylvania 


The well-known prognosis for menin- 
giomas of the orbit or cranio-orbital junc- 
tion is visual loss. We recently removed a 
primary intraorbital optic nerve sheath 
meningioma in a patient whose visual 
acuity was finger counting for about six 
months. Although the tumor encircled 
the nerve, only mild optic atrophy was 
present. Postoperatively, visual recovery 
was almost complete, which was undoubt- 
edly related to a fine balance having been 
maintained between the compressive 
force of the tumor and the vascular sup- 
ply to the nerve. To our knowledge, this is 
the first report of visual recovery follow- 
ing microsurgical orbital dissection for 
this type of tumor. 


CASE REPORT 


A 48-year-old woman in good health was referred 
to the Pittsburgh Eye and Ear Hospital in October 
1977 because of poor vision in her left eye. Three 
years earlier her visual acuity in that eve had been 
6/6 (20/20) with correction as documented by her 
optometrist, but when she returned to him in Febru- 
ary 1977, it was 6/60 (20/200). Shortly after this visit, 
the patient reported that her vision had decreased 
even more. In August her vision was measured at 
finger counting, and she was referred to an ophthal- 
mologist. Routine skull and orbital x-ray films were 
normal. Treatment with a tapering dose of oral 
prednisone for suspected retrobulbar neuritis was 
instituted and continued for one month without 
improvement of vision. A computed tomography 
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scan then revealed a left retrobulbar enhancing mass 
lesion (Fig. 1, left). 

Our examination of the patient revealed an uncor- 
rected visual acuity of R.E.: 6/4.5 (20/15); L.E.: 
finger counting at one foot. Color vision was normal 
in the right and absent in the left eye. The left pupil 
displayed a 4+ Marcus Gunn reaction. Extraocular 
movements were full and conjugate. Hertel exoph- 
thalmometry revealed 2 mm of proptosis on the left 
side with a definite resistance to retropulsion of the 
left globe. There were no orbital bruits and the 
slit-lamp examination and tonometric readings were 
normal bilaterally. The left disk showed only mild 
temporal optic atrophy; there were no optociliarv 
shunt vessels, or retinal striae or disk edema. The 
right fundus was normal. The left visual field 
showed a deep inferior altitudinal depression 
(Fig. 2, left). Contact A- and B-scans confirmed the 
presence of a large, solid, rounded mass intimately 
connected to the optic nerve (Fig. 3). Pluridirec- 
tional tomography (Polytomes) of the optic canals 
was normal. The patient was admitted on a pre- 
sumptive diagnosis of an optic nerve meningioma. 
This diagnosis was further substantiated by selec- 
tive carotid angiography, which showed a 1.5-cm 
minimally vascular, spherical retrobulbar tumor 
(Fig. 4). 

After informed consent was obtained, the patient 
underwent a modified Kronlein lateral grbitotorny 
on Nov. 9, 1977. Exposure obtained by means of a 
modified DeMartel-Weitlaner orbital retractor al- 
lowed the dissection to be carried down to the 
tumor. The optic nerve was surrounded by a partial- 
ly encapsulated mass forming an incomplete ring 
opened medially (Fig. 5). A frozen section of the 
tumor was reported as meningioma. A plane be- 
tween tumor and nerve was found, and the tumor 
was excised in toto by means of microsurgical tech- 
nique using long handled angulated instruments 
and bipolar cautery (Fig. 6, left). During the dissec- 
tion, we paid special attention to the preservation of 
the vascular supply to the optic nerve. 

The histopathologic examination of the specimen 
revealed a typical meningothelial meningioma 
(Fig. 6, right). No dural tissue could be identified on 
multiple cut sections. 

Postoperative orbital swelling was minimized by 
therapy with oral prednisone. Unexpectedly, the 
visual acuity in the left eye was 6/18 (20/60) one day 
after surgery, improving to 6/9 (20/30) on the second 
postoperative day. The visual field became full, 
leaving only a slight enlargement of the blind spot 
(Fig. 2, right). The patient was discharged on the 
third postoperative day. Two months later, visual 
acuity was 6/7.5 (20/25) without correction, and 
color perception had returned fully. The minimal 
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Fig. 1 (Mark and associates). Left, Preoy 
in region of optic nerve behind left globe. Rigl 
nerve shadow and mild postinflammatory or 
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Fig. 2 (Mark and associates). 
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Fig. 3 (Mark and associates). Top, Ultrascan B- 
scan demonstrating a round mass in the anterior 
midorbit behind the globe in the area of the optic 
nerve. The acoustical consistency is variable and the 
acoustical beam is significantly attenuated. Bottom, 
Ultrascan A-scan showing the mass behind the 
globe. The large arrow indicates the posterior wall 
of the globe, and the smaller arrows indicate the 
anterior and posterior walls of the tumor. Some 
small echoes in the tumor demonstrate variation in 
the acoustical texture, whereas smaller posterior 
wall echoes demonstrate acoustical attenuation. 


proptosis had resolved. The pupil now demonstrat- 
ed only a 1 + Marcus Gunn reaction; the disk was 
unchanged in appearance. A computed tomography 
scan three months after surgery showed the optic 
nerve (Fig. 1, right) to be normal in size and config- 
uration on basal and coronal views. Five months 
after surgery the patient’s visual acuity in her left 
eye was 6/6 (20/20). 
DISCUSSION 

Primary intraorbital optic nerve sheath 
meningiomas frequently cause devastat- 
ing visual loss. This happens either by 
nerve compression with resultant atrophy 
or as a sequela of the surgical attempt to 
extirpate the tumor. Survival is good be- 
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cause such tumors do not metastasize and 
being confined to the orbit, they are ac- 
cessible for complete removal. Incom- 
plete tumor excision allows for recurrénce 
and intracranial extension through the 
optic canal. 

No general consensus exists as to how 
best to treat adult patients with primary 
optic nerve meningiomas. Most of these 
tumors are likely to extend intracranially; 
thus, Newell and Beaman! suggested that 
they should be removed by a neurosur- 
geon capable of unroofing the orbit and 
canal. Henderson? advised resection of 
extradural, globular, and small anteriorly 
placed tumors by the lateral orbital ap- 
proach; most tumors are otherwise best 
handled by resection of the nerve be- 
tween the eve and the optic foramen from 
above (unilateral blindness being pre- 
ferred to tumor recurrence). Jakobiec and 
Jones? concurred with an en bloc excision 





Fig. 4 (Mark and associates). Base view of selec- 
tive left internal carotid angiogram (intermediate 
phase). Note circular blush (large arrows) of tumor 
located directly behind globe, demarcated by cho- 
roidal blush (small darts). The blush begins in the 
arterial phase, persists through the intermediate and 
late venous phases, and is typical of meningiomas. 
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Fig. 5 (Mark and associates). Artist’s recreation of in situ tumor and microsurgical dissection. 


of the optic nerve, but admitted that rare- 
ly a tumor can be peeled off from the 
nerve with retention of useful vision. 
Conversely, Wright^ and Walsh,° noting 
that meningiomas are slow-growing tu- 
mors, recommended a conservative, non- 
surgical approach to the problem. Other 
reports?? described the sacrifice of both 
the globe and the nerve or the nerve 
alone, often in the presence of good 
vision. Tumorous invasion of the globe 
or monstrous orbital enlargement some- 
times requires enucleation or exentera- 
tion.t8710 Smith! urged radiation to treat 
intracanalicular meningiomas, but did 
not mention whether this form of therapy 
is applicable to meningiomas confined to 
the orbit. 

Encasing nerve sheath meningiomas 
cannot be excised without irreparably 
damaging the vascular supply to the 


nerve. As described by Wright? and 
Walsh,® these tumors arise from arachnoi- 
dal tissue. Their initial confinement bv 
the dura is what causes them to compress 
the optic nerve and compromise vision; 
the unique arrangement of perforating 
dural vessels and connective tissue septa 
unites the meninges and nerve into an 
integral, almost inviolable anatomical 
unit. Sometimes, however, early extradur- 
al extension of the tumor may spare the 
nerve from strangulation. Similarly, as 
Henderson and Campbell!? pointed out, 
the tumor may rarely originate from ec- 
topic rests of arachnoid cells along some 
of the nerves in the reticular tissue of the 
orbit. In both situations, the tumor may 
grow around the nerve extradurally and 
either rob or spare the patient's sight. Als? 
reported the case of a 24-vear-old man 
with 3 mm of proptosis and visual acuity 
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Fig. 6 (Mark and associates). Top, Excised tumor 
demonstrating notch from optic nerve. Bottom, His- 
tologic section of meningothelial meningioma. 


of 6/6 (20/20) in each eye who underwent 
a transcranial radical resection of his right 
optic nerve and surrounding meningio- 
ma. Postoperative examination of the 
specimen revealed a distinct cleavage 
plane between the tumor and nerve 
throughout its length and no tumor infil- 
tration of the nerve itself. The author 
concluded that "radical removal with 
sparing of the optic nerve would probably 
have been technically feasible if attempt- 
ed." 

Conversely, meningiomas that extend 
beneath the dura of the optic nerve sheath 
do not inevitably compress the nerve or 
cause significant visual loss in all cases.!? 
Therefore, unless exploratory surgery is 
undertaken, the true nature of the tumor 
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and its relationship to the dural sheath 
and nerve cannot be ascertained accurate- 
lv. We agree that most patients found to 
have orbital optic nerve tumors consistent 
with meningiomas on the basis of com- 
puted tomography scan and comprehen- 
sive ultrasonography will have progres- 
sive visual loss and optic atrophy because 
of intradural growth. We suggest, howev- 
er, that such patients whose cases are 
diagnosed before they develop significant 
optic atrophy or chronic disk edema with 
shunt vessels undergo exploratory sur- 
gery on the chance that the tumor is 
resectable, either because it has left the 
vaginal space early or because its origin is 
extradural. 

We chose to operate on our patient for 
several reasons. First, we believed that 
total blindness in the affected eye was 
certain to occur because of her already 
poor visual acuity of such long duration. 
Secondly, the nerve head was only mini- 
mally pale and there were no optociliary 
shunt vessels to suggest the poor progno- 
sis found by Hollenhorst, Hollenhorst, 
and MacCarty!? when such vessels are 
seen. Third, although confined to the an- 
terior orbit, the tumor had the potential to 
grow intracranially; complete removal 
might have effected a cure. Lastly, we felt 
confident in our microsurgical approach 
to the orbit.!4^15 

Although dural tissue could not be 
identified histopathologically, suggesting 
that this tumor arose outside the sheath, 
purely etopic meningiomas are rare. Of 
25 primary intraorbital meningiomas 
studied by Karp and associates,!6 not 
one tumor of this kind was found. Because 
of this, we acknowledge the possible for- 
tuitous nature of our case. We plan to 
observe our patient closely. 


SUMMARY 


A 48-year-old woman with a primary 
intraorbital meningioma associated with 
the optic nerve sheath underwent a micro- 
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surgical removal of the tumor through a 
lateral orbitotomy. Visual recovery was 
essentially complete. 
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BILATERAL NECROTIZING SCLERITIS 


TAKA-AKI HATSUDA, M.D., AND JUNICHI TANAKA, M.D. 


Kyoto, Japan ^ 


Necrotizing inflammation of the sclera 
is a rare, severelv destructive condition 
that sometimes leads to the loss of an eve 
after deteriorating vision and severe pain. 
The essential pathologic change consists 
of a central area of necrosis surrounded 
bv a palisade of epithelioid and giant 
cells, which is most clearly seen in a sub- 
cutaneous rheumatic nodule. There are 
four distinctive clinical entities that can 
be ascribed to the collagen diseases, par- 
ticularlv to rheumatoid arthritis: epi- 
scleral rheumatic nodules, scleromalacia 
perforans, necrotizing nodular scleritis, 
and massive granuloma of the sclera.'? 
We described herein a case of bilateral 
necrotizing scleritis, necrotizing nodular 
scleritis in the left eve and massive granu- 
loma of the sclera in the right, observed in 
a woman whose history was noncontribu- 
tory for rheumatoid arthritis or collagen 
disease. 


CASE REPORT 


A 53-vear-old woman first came to our clinic in 
November 1974 complaining of painful red eves 
with progressive loss of vision over the past several 
months. 

The ophthalmologic examination on Nov. 30 re- 
vealed visual acuitv of R.E.: 6/15 (20/50); L.E.: 
6/120 (20/400). The eyes were deeply injected, espe- 
cially in the left eve. Slit-lamp examination of the 
left eve showed a cloudy cornea, fine keratic precipi- 
tates, flare and cells in the anterior chamber, almost 
complete posterior synechiae, and hazy media. The 
pupil was fixed and irregular. The right eve was 
similar to the left eve except for a transparent cornea, 
less posterior synechiae, and little haze in the media. 
The pupil could not be well dilated. Gonioscopy 
revealed open angles. The fundus of the left eve was 
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invisible. The right fundus had a hyperemic disk, 
but was otherwise normal. Intraocular pressure was 
R.E.: 12 mm Hg: L.E.: 27 mm Hg. 

The physical examination revealed no other sig- 
nificant abnormalities. Routine laboratory studies 
including a complete blood cell count, platelets, 
erythrocyte sedimentation rate, urinalysis, electro- 
lytes, lupus erythematosus preparation, an antinu- 
clear antibody titer, and a serologic test for syphilis 
gave normal results. 

The patient's history, repeated physical examina- 
tion, and laboratory studies revealed no arthritis or 
collagen disease. 

A diagonosis of bilateral iridocyclitis was made. 
The eyes were treated with atropine and local and 
systemic corticosteroids. The eye disease showed 
several remissions and exacerbations during the 
following several months. In September 1975, the 
left eve became progressively injected and painful 
despite vigorous treatment. In the beginning of 
November, a nodular lesion appeared on the scleral 
surface from 4 to 8 mm posterior to the corneoscleral 
limbus, at the 11 o'clock position. The visual acuity 
decreased to light perception. One week later a dark 
spot was discovered at the top of the lesion. At the 
end of the next week, a vellow center of necrosis 
developed in the nodule. Neighboring insertion of 
the superior rectus muscle and overlying conjuncti- 
va became necrotic (Fig. 1). The visual acuity had 
decreased to no light perception, and intraocular 
pressure was 4 to 7 mm Hg. Because of intolerable 
pain in this blind eve, the eve was removed Dec. 1, 
1975. No implant was used following the enuclea- 





Fig. 1l (Hatsuda and Tanaka). Left eve with necro- 
tizing nodular scleritis. 
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tion because of widespread necrosis of the conjunc- 
tiva and Tenon’s capsule. The pain had disappeared 
after the enucleation. The socket healed nicely anda 
prosthesis was tolerable. 

The right eye had been relatively quiet except for 
several episodes of iridocyclitis. The visual acuity of 
the eye was 6/60 (20/200), on Jan. 12, 1976. The right 
eye had the first episode of scleritis Jan. 16, 1976. 
Scleritis was situated nasally, appeared to be deep, 
and extended from the corneoscleral limbus to the 
insertion of the medial rectus muscle. Moderate 
flare and cells were present in the anterior chamber. 
Intraocular pressure was 5 mm Hg. Increasing cata- 
ract and medial haze obscured the fundus. The 
visual acuity had decreased to finger counting. The 
eye was treated mainly with indomethacin supposi- 
tories and supplementarily with retrobulbar or sys- 
temic corticosteroids. After several remissions, blu- 
ish prominent lesions appeared at the insertion of 
the lateral rectus muscle and adjacent to the superior 
corneoscleral limbus in June 1976. The cornea be- 
came entirely edematous and was neovascularized 
around its circumference. The vision decreased to 
blindness. Three months later two necrotic foci 
appeared, one superior to the insertion of the lateral 
rectus muscle and the other just lateral to the inser- 
tion of the superior rectus muscle. The necrotic 
lesions grew and fused together (Fig. 2). The ocular 
disease rapidly progressed, with recurrent severe 
pain and increasing pericorneal injection. The eye 
exhibited extreme limitation of movement in all 
directions. The pain was intolerable, and the pa- 
tient was anxious to have the eye removed. The eye 
was enucleated on Nov. 22, 1976. During surgery, a 
dense cartilage-like mass was found adherent to the 
globe and to the loose tissues of the orbit in an 
equatorial portion nasosuperiorly. The mass seemed 
to be an extension of inflammatory infiltrates into 
the loose tissue of the orbit. No implant was used 
after the enucleation because the indurated ocular 
socket would not tolerate it. 

A dull pain persisted after enucleation. One week 
postoperatively, the patient began having a sharp 
pain in her right ocular socket. Examination showed 
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Fig. 2 (Hatsuda and Tanaka). Right eye with 
extensive necrotizing nodular scleritis. 
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a hard and tender mass occupying the socket. We 
found a rapidly enlarged mass filling the empty 
socket. Because of increasing pain, the orbital mass 
was removed Jan. 10, 1977. The pain disappeared 
after the surgery. 

The patient had no symptoms of arthritis or any 
other general disease at her last examination July 2, 


1977. 
RESULTS 


Immediately after enucleation, the 
globes were fixed in 10% formalin solu- 
tion and embedded in paraffin blocks. 

The left eye was of normal size (Fig. 3). 
The cornea was normal. The sclera super- 
ior to the corneoscleral limbus surround- 
ing the nodular lesion was three times the 
normal thickness, and the thickening ex- 
tended to the equator. There was a large 
area of exudative retinal detachment. 
High-power microscopic examination of 
the thickened lesion revealed that it con- 
sisted of a massive chronic inflammatory 
process, which had some of the character- 
istics of a granulomatous inflammation. 
The lesion was composed of a central 
focus of necrosis surrounded by densely 
arranged lymphocytes, epithelioid cells, 
and multinucleated giant cells in some 
areas (Fig. 4). Extensive interruption and 
necrosis were observed in the scleral col- 
lagen bundles. To a lesser extent, a simi- 





Fig. 3 (Hatsuda and Tanaka). Left eve. Low- 
power view of equatorial section. Sclereal thicken- 
ing extends superiorly from corneoscleral limbus to 
equator. Retina is detached with eosinophilic sub- 
retinal fluid. Lens has been removed before parrafin 
embedding (hematoxylin and eosin, x2). 
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Fig. 4 (Hatsuda and Tanaka). Left eve. High- 
power view of scleral granulomatous lesion. (L) 
Dense lymphocytic infiltration, (E) palisading ar- 
rangement of epithelioid cells, (S) interrupted bun- 
dles of scleral collagen, (G) multinucleated giant 
cell (hematoxylin and eosin, x190). 


lar process was discernible in the inferior 
sclera. The sclera posterior to the equator 
was involved, as evidenced by some focal 
collection of lymphocytes. 

Iris, ciliary body, and choroid involved 
in the area of the scleral granuloma 
showed a diffuse infiltration with lym- 
phocytes and epithelioid cells. Some of 
the epithelioid cells contained pigment 
granules in the cytoplasm. Remaining 
portions of the choroid showed only dif- 
fuse infiltration of lymphocytes. The reti- 
na was completely detached, contained 
eosinophilic subretinal fluid, and was 
mildly involved in the inflammatory pro- 
cess. The pigment epithelium was de- 
stroyed in the area of scleral granuloma. 
The optic nerve was somewhat atrophic 
and associated with slight gliosis. 

The right eye was phthitic. The cor- 
nea was involved with superficial and 
midstromal neovascularization and peri- 


vascular lymphocytic infiltration, most 
marked at the corneoscleral limbus 


(Fig. 5). The sclera had extensive thick- 
ening and formed a tumor-like mass that 
occupied the vitreous cavity. High-power 
microscopic examination of the mass 
revealed it to be composed of loose 
scar tissue with massive lymphocytic in- 
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Fig. 5 (Hatsuda and Tanaka). Right eve. Low- 
power view of section of whole eye. Granulamatous 
mass occupied vitreous cavity. Episclera and cho- 
roid are markedly involved by inflammatory process 
(hematoxylin and eosin, x2). 


filtration, in which epithelioid cells and 
occasional giant cells were scattered 
(Fig. 6). Most of the collagen bundles of 
the sclera were distorted and necrotic. 
There was little vascularized infiltration 
in the sclera. 

Iris, ciliary body, and choroid were 
disintegrated and diffusely infiltrated by 
lymphocytes and scattered epithelioid 
cells. Occasional phagocytosis of pigment 
granules occurred in the epithelioid and 
giant cells (Fig. 7). The retina was atroph- 
ic. The optic nerve was also atrophic and 
gliotic. i 
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" 6 ins and Tanaka). gil eve. High- 
power view of scleral granuloma. Scleral collagen 
bundles are distorted and almost missing. Massive 
lymphocytic infiltration and palisade arrangement 
of epithelioid cells are seen. No giant cells are 
present in this area. There is little vascularization 
(hematoxylin and eosin, x190). 
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Fig. 7 (Hatsuda and Tanaka). Right eye. High- 
power view of scleral granuloma near ciliary body. 
Note epithelioid cells and giant cell containing 
pigment granules (hematoxylin and eosin, x380). 


The cartilage-like mass attached to the 
sclera and orbital adnexae was histologi- 
cally confirmed to be composed of fi- 
broadipose tissue markedly infiltrated by 
granuloma, indicating intraorbital in- 
volvement of the scleral lesion (Fig. 8). 


DISCUSSION 


Necrotizing granulamatous scleritis is a 
rare ocular disease; necrotizing nodular 
scleritis, a violent inflammatory reaction 
usually -associated with the somewhat 
loosely linked group of collagen dis- 
eases, particularly rheumatoid arthritis, 
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Fig. 8 (Hatsuda and Tanaka). High-power view of 
intraorbital mass developing among orbital adnexae 
after enucleation of right eve. It consists of fibroadi- 
pose tissue mainly involved by diffuse lymphocytic 
infiltration (hematoxylin and eosin, x 190). 
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is even rarer. The characteristic histo- 
logic appearance of nodular granuloma- 
tous scleritis is a central area of necrosis 
surrounded by a palisading zone of epi- 
thelioid and multinucleated giant cells, a 
granulomatous lesion most typically seen 
in a subcutaneous rheumatic nodule. The 
etiology of the condition is unknown. 

In this case the pathologic findings 
were necrotizing nodular scleritis in the 
left eye and massive granuloma of the 
sclera in the right eve. Scleral lesions of 
both eyes began with nodular scleritis, 
which developed necrosis resembling 
scleromalacia perforans, but with violent 
inflammatory symptoms. This strongly 
suggests that massive granuloma of the 
sclera is the severe condition of necrotiz- 
ing granulomatous scleritis. Wolter and 
Bentley, ? who reported two cases of a 
combination of scleromalacia perforans 
and massive granuloma of the sclera, stat- 
ed that differences in the degree of necro- 
sis and scar formation as well as location 
in the sclera distinguished three condi- 
tions: scleromalacia perforans, necrotiz- 
ing nodular scleritis, and massive granu- 
loma of the sclera. 

Distinguishing between the three con- 
ditions by their histologic features is 
difficult. Franceschetti and Bischler? sug- 
gested that the term “scleromalacia per- 
forans" be reserved for cases showing 
indolent necrotic sloughing and a quiet 
clinical course associated with rheuma- 
toid arthritis, and that the expression 
"necrotizing nodular scleritis" should be 
used to designate cases exhibiting a vio- 
lent inflammatory process, generally not 
associated with rheumatoid arthritis. Sev- 
eral researchers? $ have supported this 
suggested differentiation between sclero- 
malacia perforans and necrotizing nodu- 
lar scleritis. Van der Hoeve,” who was the 
first to characterize this dramatic syn- 
drome as a clinical entity and named it 
scleromalacia perforans, suggested that 
the cases he described might belong to 
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two categories. Our case had no history of 
rheumatoid arthritis or other collagen dis- 
ease. One of us (T. H.) had encountered a 
case of scleromalacia perforans in a 37- 
year-old woman with rheumatoid arthritis 
of six years’ duration, whose left eye 
developed four necrotic nodules, which 
were resolved in four months. Hogan and 
Zimmerman? did not distinguish between 
rheumatoid lesions occurring in the sclera 
with or without a history of rheumatoid 
arthritis or related disease because of sim- 
ilarity in the histologic features. There 
may be some exceptions, consisting of a 
combined occurrence of scleromalacia 
perforans and massive granuloma of the 
sclera, as in the cases reported by Wolter 
and Bentley.? However, from our own 
experience, we prefer to divide necrotiz- 
ing granulomatous scleritis into sclero- 
malacia perforans and necrotizing nodu- 
lar scleritis. 


SUMMARY 


A 53-year-old woman whose history 
was noncontributory for rheumatoid ar- 
thritis and collagen disease had bilateral 
necrotizing inflammation of the sclera. 
The left eye had necrotizing nodular sele- 
ritis and the right eye, massive granuloma 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


NOVEMBER, 1978 


of the sclera. In the right eye the orbital 
adnexae were also involved by granulom- 
atous infiltration and developed a mass of 
fibroadipose tissue simulating an orbital 
tumor within a week after enucleation. 
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LISTERIA MONOCYTOGENES ENDOPHTHALMITIS 
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GERBERT REBELL, M.S. 


Miami, Florida 


Listeria monocytogenes is a gram- 
positive rod that is pathogenic most fre- 
quently in immunosuppressed persons or 
persons with altered defense mecha- 
nisms.! We describe herein the fourth 
known case of L. monocytogenes as a 
cause of endogenous endophthalmitis. Sig- 
nificantly, the three previously described 
patients were known to be in good health, 
and no extraocular septic foci were found 
in them. All of the patients had similar 
signs and symptoms and had poor vision 
despite therapy. Our case was unusual 
because of the presence of a pigmented 
hypopyon, which simulated a necrotic 
intraocular melanoma or tumor metastatic 
to the uvea.2 We emphasize the impor- 
tance of performing a diagnostic paracen- 
tesis for histopathology and culture in 
cases of this type so that appropriate 
therapy can be initiated promptly. 


* 


CASE REPORT 


A 68-year-old healthy woman went to her local 
ophthalmologist and complained of a sudden onset 
of acute pain and decreased visual acuity in the right 
eye, preceded by a two-day history of fever (38.4° C) 
and generalized arthralgia. Her medical history re- 
vealed only minimal arteriosclerotic heart disease 
and mild arthritis for which she took ibuprofen as 
needed. On initial examination, she had increased 
intraocular pressure (52 mm Hg) and corneal edema. 
The anterior chamber was grossly clear as were the 
lens and vitreous cavity. A tentative diagnosis of 
glaucomatocyclitic crisis was made, and the patient 


From the Bascom Palmer Eye Institute/Anne 
Bates Leach Eye Hospital, Department of Ophthal- 
mology, University of Miami School of Medicine, 
Miami, Florida. This study was supported in part by 
Fight for Sight, Inc., Grant in Aid No. G-598; Fight 
for Sight Postdoctoral Research Fellowship No. 316; 
and the Florida Lions Bank. Dr. Abbott was a Heed 
Foundation Fellow (1977-1978). 

Reprint requests to Richard K. Forster, M.D., P.O. 
Box 520875, Miami, FL 33152. 


was treated with cyclopentalate, topical corticoster- 
oids, and acetazolamide. However, her pain was not 
relieved, and she was subsequently admitted to the 
hospital for further diagnostic examination and 
treatment. The first laboratory studies, including 
hemoglobin, leukocyte count with differential, SMA 
12/60 profile, and electrolytes were all normal. On 
the second day of hospitalization, a darkly pigment- 
ed hypopyon developed, and a diagnostic anterior 
chamber paracentesis was performed. While await- 
ing culture results, the patient began receiving 
systemic intravenous cephalothin combined with 
subconjunctival betamethasone and triamcinilone 
acetonide. Approximately 72 hours after paracente- 
sis, the laboratory reported the presence of L, mon 
ocytogenes, which was interpreted as a probable con- 
taminant. However, during the next several days, the 
pigmented hypopyon recurred, and the patient was 
referred here for further examination. 

Ocular examination revealed a visual acuity of 
R.E.: hand motion at six inches with good light 
projection; L.E.: 6/6-1 (20/20-1). Her left eye ap- 
peared to be normal. The right eye had a fixed, 
dilated pupil as a result of medication. The visual 
field was considered to be full to light perception. 
External examination of the right eve revealed a 
protective blepharoptosis and 2+ diffuse conjunc- 
tival injection. Slit-lamp biomicroscopy showed 3+ 
full thickness corneal edema. The anterior chamber 
had a large, inferior, darkly pigmented hypopyon 
that was mixed with fibrin. Pigment surrounded the 
edge of the pupil which appeared to originate from 
the posterior chamber (Fig. 1). There were some 
prominent temporal iris blood vessels, but no evi- 
dence of any iris mass. Fundus details could not be 
seen on dilated indirect ophthalmoscopy. However, 
no gross lesions were found. No mass lesions could 
be demonstrated by ultrasonography by means of 
the Bronson A- and B-scans or the water emersion 
Bronson B-scan. 

After three days, the patient was admitted here 
with a presumptive diagnosis of a necrotic ciliary 
body melanoma. An anterior chamber paracentesis 
was performed for culture and histopathology. 
Histopathology showed macrophages laden with 
pigment without any evidence of tumor cells (Fig. 2). 
The cultures showed a significant growth of L. 
monocytogenes at 36 hours both in thioglycolate 
media and on sheep blood agar at 37? C. A gram- 
stained smear from a colony on thebloodagarshowed 
the typical appearance of L. monocytogenes (Fig. 3). 
A consultation was obtained from the infectious 
disease service, and the patient began receiving 20 
million units/ day! of systemic intravenous penicil- 
lin for ten days, and 9.1 mg/ml of topical fortified 
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Fig. 1 (Abbott, Forster, and Rebell). Presence of 
an inferior, darkly pigmented hypopyon in the ante- 
rior chamber (black arrows), with pigment emanat- 
ing from the posterior chamber at pupillary margin 
(white arrows). 


gentamicin sulfate drops. Additionally, a repeat an- 
terior chamber paracentesis was performed followed 
by an intracameral injection of 0.25 mg of cephalori- 
dine. Within 18 hours, the culture from the anterior 
chamber grew L. monocytogenes. A medical exami- 
nation including an echocardiogram, liver scan, 
routine x-ray films, and blood cultures was done to 
determine or rule out an occult infectious source. All 
these tests were negative. After five days of therapy, 
the patient underwent a third anterior chamber 
paracentesis, which subsequently proved to be 
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culture-negative. At the time of the paracentesis, she 
received a second intraocular injection of 0.25 mg of 
cephaloridine. 

The patient's vision gradually improved dyring 
the remainder of the hospital stav, and she was 
discharged to the care of her local ophthalmologist 
14 days after admission with a visual acuity of 6/300 
(4/200) in the right eye and an intraocular pressure 
of 40 mm Hg. Medications prescribed on discharge 
included fluorometholone, 0.25% scopolamine 
drops, and 125-mg tablets of acetazolamide. 

The patient returned to us for a six-month follow- 
up visit. Ocular examination revealed a visual acuity 
of R.E.: 6/1200 (1/200). The cornea showed 2 to 3+ 
edema with prominent pigment clumping on the 
endothelial surface. Additionally, there was pigment 
deposition on the iris border, but the anterior cham- 
ber was deep and appeared clear. The intraocular 
pressure measured 46 mm Hg by Mackay-Marg 
tonometry, and a significant cataract was noted. The 
fundus examination was grossly normal. A bright 
flash electroretinogram was obtained and showed a 
normal A-wave and a slightly decreased B-wave. A 
trabeculectomy was performed with subsequent 
control of the intraocular pressure. 


DISCUSSION 


Endogenous metastatic endophthalmi- 
tis may occur in systemic infections in 
which pathogenic organisms reach the 
eve via the blood stream. Numerous pub- 
lished case reports have documented an 
underlying primary site of infection.* !! 
In many other cases, however, the pre- 





Fig. 2 (Abbott, Forster, and Rebell). Aqueous humor cvtology. Left, Plump macrophages distended with 
ingester melanin comprise the black hypopyon observed clinicallv. Right, Bleached preparation permits 


examination of benign nuclear morphology of cells comprising infl 


eosin, x 700). 


ammatory exudate (hematoxylin and 
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Fig. 3 (Abbott, Forster, and Rebell). A gram- 
stained smear of  Listeria monocytogens showing 
the typical bacilli in palisade arrangement (arrow) 
(x420). 


sumed underlying septic focus remained 
obscure. The event of clinical endoph- 
thalmitis as a complication of septicemia 
is, fortunately, rare.2 We reviewed 108 
consecutive cases of endophthalmitis re- 
ferred here during a nine-year period and 
found 11% (12) of the total cases had an 
apparent metastatic origin with 40% (5) of 
these being infected. A history of illicit 
intravenous drug use was found in 40% of 
the metastatic cases. Most cases of en- 
dophthalmitis, however, were related to 
surgical procedures or to local trauma. 
The occurrence of an endogenous en- 
dophthalmitis caused by the bacterium L. 
monocytogenes has been previously re- 
ported on only three occasions.!?-!4 All of 
these cases were in elderly white men 
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who initially had red, irritated eyes with 
decreased visual acuity and markedly in- 
creased intraocular pressures. In none of 
these previously reported cases was a 
pigmented hypopyon noted. In all cases 
the patients were first treated with topical 
corticosteroids and mydriatics for acute 
anterior uveitis without significant im- 
provement. Once a diagnosis of metastat- 
ic endophthalmitis was suspected, the 
anterior chamber or vitreous cavities were 
cultured and the organism recovered. 
Each of the patients was then treated with 
conventional antibacterial therapy (topi- 
cal, subconjunctival, and intravenous), 
but none recovered visual acuity better 
than 6/60 (20/200) (Table). 

In our case, an elderly woman had 
similar symptoms of a red, irritated eye, 
with poor vision and increased intraocul- 
ar pressure. As in the previously reported 
cases, the systemic examination for a pos- 
sible extraocular nidus of infection was 
unproductive despite a two-day history of 
fever and arthralgias. On the second day 
of hospitalization, the patient developed a 
darkly pigmented hypopyon that ap- 
peared to be mixed with fibrin and adher- 
ent to both the corneal endothelium and 
iris surface. The appearance of this black 
hypopyon strongly suggested to many ob- 
servers here that this possibly represented 
an occult, necrotic intraocular tumor. Al- 
bert and associates? reported two cases of 
intraocular melanoma with a black 
hypopyon in eyes with opaque media. 
One case had a primary choroidal mela- 
noma, and the second case was metastatic 
to the uveae from a cutaneous melanoma. 
Histologic examination of the black 
hypopyon revealed pigment-laden macro- 
phages and neoplastic melanoma cells. 
These pigment-containing cells tended to 
adhere to surfaces such as the corneal 
endothelium, iris, lens, and vitreous 
bands. 

Our patient was taken to the operating 
room for a repeat diagnostic anterior 
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TABLE 
SUMMARY OF FOUR CASES OF LISTERIA MONOCYTOGENES ENDOPHTHALMITIS 


Time between 


Initial Final Initial Onset of Disease 
Case Age, Sex Visual Visual Initial IOP* and Treatment 
NO. (vrs) Acuity Acuity Diagnosis (mm Hg) (davs) 
l 
(Goodner and 6/60 6/60 
Okumoto)!* 16,M (20/200) (20/200) | Anterior 43 14 
uveitis and 
corneal 
edema 
2 
(Bagnarello 
and associates)!? 68,M L..P.1 HMi Anterior 68 20 
uveitis and 
corneal 
edema 
3 
(Snead and 6/120 
associates)!4 62,M H.M.1 (20/400) | Anterior 44 5 
uveitis and 
corneal 
edema 
4 
(Present 6/1200 
Case) 68,F H.M.1 (1/200) Pigmented 52 95 
hvpopyon and 
corneal 
edema 
*[OP designates intraocular pressure. 
L.P. designates light perception. 
{H.M, designates hand motion. : 


chamber paracentesis to look for evidence 
of neoplastic cells and to repeat the bac- 
terial culture. Careful examination of this 
material revealed no evidence of tumor 
cells (Fig. 2). However, the repeat culture 
was again positive for L. monocytogenes. 

The patient was treated with both con- 
ventional and intraocular therapy to rap- 
idlv eradicate the intraocular infection. 
According to antibiotic sensitivities, the 
patient received intracameral injections 
of 0.25 mg of cephaloridine on two occa- 
sions combined with 9.1 mg/ml of hourly 
topical fortified gentamicin drops and 
20,000,000 units of systemic intravenous 
penicillin in divided doses. Untortunate- 
ly, the additional use of intraocular anti- 
biotics in combination with conventional 


therapy did not significantly alter the vi- 
sion of our patient as compared to the 
vision of those in the previously reported 
cases. 

L. monocytogenes is ubiquitous and 
has been reported with increasing fre- 
quency as a pathogen in healthy individ- 
uals without underlying disease.’ Our 
case emphasizes many of the similarities 
that seem to be associated with L. mono- 
cytogenes endophthalmitis. All cases to 
date occurred in elderly patients in good 
physical health who had acute iridocycli- 
tis with markedly increased intraocular 
pressure. Despite vigorous antibiotic ther- 
apy, no patient achieved a visual acuity of 


better than 6/60 (20/200). In three of the 


four cases, appropriate antibiotic therapy 
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was not started before 14 days following 
the onset of symptoms (Table). Earlier 
recognition of this infection and earlier 
initiation of antimicrobial therapy may 
achieve better visual résults. 


SUMMARY 


_A 68-year-old woman had a marked 
decrease in visual acuity, increased intra- 
ocular pressure, and acute iridocyclitis. 
She developed a pigmented hypopyon 
simulating an occult intraocular melano- 
ma. Two anterior chamber paracenteses 
showed growth of Listeria monocyto- 
genes. The patient received systemic in- 
travenous penicillin, topical fortified gen- 
tamicin sulfate drops, and intraocular 
injections of cephaloridine. On discharge 
from the hospital after a two-week stay, 
visual acuity had improved and intraocul- 
ar pressure had decreased. 
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EDITED BY THOMAS CHALKLEY, M.D. 


THE TWENTIETH ANNUAL 
RESEARCH MEETING OF 
THE DEPARTMENT OF 
OPHTHALMOLOGY 
UNIVERSITY OF TORONTO 


The 20th Annual Research Meeting of 
the Department of Ophthalmology, Uni- 
versity of Toronto, Ontario, Canada,was 
held June 9, 1978, in the Medical Scienc- 
es Building of the University of Toronto. 
The meeting was inaugurated by Profes- 
sor V. Kalnins of the Department of Anat- 
omy, University of Toronto who spoke on 
the fiber systems of cells. 

Abstracts of the scientific papers pre- 
sented are as follows: 


THE NATURE OF 
STORED SCLERA AND ITS FATE 
AFTER IMPLANTATION 


M. Brown, P. M. H. Cherry, and 
P. K. Basu 

In order to investigate whether scleral 
sutures could be banked, the effects of 
irradiation on the tensile strength of 
scleral strips (3 mm wide) made from 
human and rabbit eyes were tested. The 
tensile strength of the sutures following 
subcutaneous implantation was also stud- 
ied. 

With regard to the tensile strength, ra- 
diation reduced breaking elongation and 
elasticity, but did not significantly reduce 
work of rupture. Implantation produced a 
significant drop in tensile strength with 
respect to breaking load and work of 
rupture; and the decrease in breaking 
load was significantly greater for the irra- 
diated sutures. There was no significant 
difference in any factor of tensile strength 
with respect to the locations in the globe 
from where the sutures were cut. Survival 


of the implant was related to host re- 
sponse and infection and was not relat- 
ed to radiation. Histologic examination 
showed the implants to be surrounded by 
thin connective tissue capsule and not 
invaded by host fibroblasts or vascular 
tissue. 


NEW METHODS FOR TREATMENT OF 
FACIAL NERVE PARALYSIS 


M. J. Howcroft, J. Hurwitz, and 
W. Gentles 

Two methods for the prevention of ocu- 
lar complications secondary to unilateral 
facial nerve paralysis were presented. The 
first consisted of a spectacle device with a 
sensing apparatus over the uninvolved 
eyelid to detect a normal eyelid closure. 
This blink was used to trigger a mechani- 
cal closure of the paretic eyelids via small 
levers resting on the upper. and lower 
eyelids. Patients were therefore able to 
minimize corneal exposure changes and 
ectropion. Eyelid laxity was improved, 
resulting in a better cosmetic effect. 

Investigation was also carried out in 
rabbits with surgically induced facial 
nerve paralysis. Electrodes implanted in 
the upper and lower eyelids were used to 
stimulate the orbicularis oculi directly via 
a miniature stimulator and battery source. 


THE ASSESSMENT OF 
ENDOTHELIAL CELL COUNTS WITH 
THE SPECULAR MICROSCOPE 


E. Mednick and C. Breslin 
The specular microscope was used in 
rabbit models to evaluate the magnifica- 
tion and the area necessary to obtain 
reliable cell counts. Further studies com- 
pared central and peripheral cell counts. 
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The reliability of the specular microscope 
counts was then tested by comparing cell 
counts, using the specular microscope to 
estimate cell counts of stained histologi- 
cal endothelial specimens. . 

The 20-power objective was believed to 
be the most practical magnification to use 
in estimating endothelial cell counts. One 
field (area = 0.015 mm?) was sufficient to 
give reliable counts in the normal rabbit 
endothelium when central and peripheral 
cell counts were compared (P <.05). A 
difference of approximately 10% was 
found between central and peripheral en- 
dothelial cell counts with more cells 
being central. A reasonable correlation 
(P <.05) between histologic specimen 
counts and specular photomicrography 
counts was found. This suggests that the 
specular microscope is a reliable indica- 
tor of endothelial cell densities. 


THE VALUE OF ULTRASOUND 
IN INTRAOCULAR LENS POWER 
CALCULATION 


E. M. T. Moniz and M. S. Kazdan 

The value of ultrasonography in the 
calculatton of intraocular lens power be- 
fore implantation was studied in 21 eyes 
of patients who underwent primary im- 
plantation. The observed postoperative 
refraction was compared with the calcu- 
lated for a standard 18.50-diopter lens. 
For the calculated lens power (with addi- 
tion of +1.00 diopter) 48% were <1.50 
diopters; 85% <3.00 diopters; 95% <4.50 
diopters; and only 5% of the errors were 
>6.00 diopters. Refractive errors calculat- 
ed for a standard 18.50 lens did not differ 
significantly from the above values; 62% 
were «1.50 diopters; 90% «3.00 diopters; 
and no errors were >6.00 diopters. It 
appeared that one can achieve similar 
results with either an 18.50-diopter stan- 
dard lens or by calculating the power by 
ultrasound. 
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ELECTRORETINOGRAMS IN 
ZINC-DEFICIENT RATS 


M. Motolko, A. V. Rao, Y. Matuk, 
and J. Parker 

The effects of dietary zinc deficiency on 
the electroretinograms of adult male rats 
and pups nursed by zinc-deficient moth- 
ers were examined. In one experiment, 
six 80-day-old rats were given a zinc- 
deficient diet. A second group of six rats 
served as pair-fed controls. At the end of a 
five-month period, the zinc-deficient 
group showed growth retardation, fluctu- 
ating patterns of food intake, and hair 
changes. These zinc-deficient adults 
showed significantly lower levels of zinc 
in feces and hair as well as histologic 
signs of testicular atrophy. Liver and reti- 
na zinc levels and electroretinograms re- 
mained comparable to controls. In anoth- 
er experiment, pups nursed for 21 days by 
a zinc-deficient mother were examined. 
These animals had significantly lower 
weights, depressed electroretinograms, 
and lower total body zinc levels than 
control groups. 

The existence of stable and labile pools 
of zinc were postulated. Some tissues 
such as hair and testicles were more sen- 
sitive to zinc deficiency, whereas liver 
and retina were less easily depleted. The 
effects of zinc deficiency on electroretino- 
grams might be caused by decreased vita- 
min A levels or decreased opsin synthesis 
reflecting the decreased protein synthesis 
of zinc deficiency. 


WOUND HEALING OF 
TRABECULECTOMIES 
IN RABBITS 


A. Seetner and J. D. Morin 
The wound healing of trabeculectomies 
in rabbit eyes was observed with photo- 
graphs, fluorescein filtration, and histo- 
logic sections. Initially all except one 
animal developed blebs and had proven 
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filtration. However, vigorous fibroblastic 
proliferation (and collagen production) 
from the subconjunctiva, uvea, and sclera 
combined to close off the fistula by day 
14. Groups of rabbit eyes treated with 8 
mg of prednisolone injected subconjunc- 
tivally at the time of surgery showed 
slightly delayed wound healing, but by 
day 30 there was little difference between 
treated and untreated groups. Interesting- 
ly, the corticosteroid-treated eyes mani- 
fested complications ranging from en- 
dophthalmitis in one eye to tissue necro- 
sis in three eyes. 


EXPERIMENTAL CHLOROQUINE 
TOXICITY IN ALBINO RATS 


L. Tamaki and M. Ghosh 

The purpose of the experiment was to 
study the pathologic changes in the cor- 
nea and retina of 40 rats receiving intra- 
muscular injections of chloroquine hy- 
drochloride twice weekly. 

After nine weeks of injections most of 
the surviving rats were found to have a 
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punctate epithelial keratopathy. Light mi- 
croscopy of the corneas of affected rats 
revealed PAS-staining material at the 
junction between the basal and wing cell 
layers of the epithelium; electron micros- 
copy revealed complete obliteration of 
the cell membranes of the basal cells 
caused by the deposition of hyaline gran- 
ular material. 

The retinas of rats with the keratopathy 
revealed intracellular bodies. in several 
retinal layers. Electron micrographs of 
the retina of a rat injected twice weekly 
with 10 mg of chloroquine for 28 weeks, 
revealed massive aggregations of round or 
oval electrondense bodies in pigment epi- 
thelial cells. Membranous cytoplasmic 
bodies were found in ganglion cells and 
in Miller cell footplates. The inner nucle- 
ar layer was scattered with electrondense 
bodies as seen in the pigment epithelium. 
Similar findings were not observed in a 
rat killed at the same time, who had been 
receiving 8-mg injections twice weekly. 


P. K. BASU 


——— 
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NONVASCULAR PROLIFERATIVE 
EXTRARETINAL RETINOPATHIES 


The pathologic features of extraretinal 
cellular proliferations have been recog- 
nized for many years.! Only recently, 
however, as retinal and vitreoretinal oper- 
ations have been perfected, has their true 
significance been appreciated. Too often 
these lesions on the retinal surfaces be- 
come the limiting factor in otherwise suc- 
cessful retinal detachment operations.?3 
While for many years these complex and 
severe proliferative lesions have frustrat- 
ed retinologists in the clinic, recent labo- 
ratory studies in enucleated eyes have 
identified and characterized a variety of 
other similar lesions of simpler composi- 
tion.4-?7 Thus, we now recognize a group 
of conditions covering a broad spectrum, 
from simple to complex, that can be clas- 
sified as “nonvascular proliferative extra- 
retinopathies." These conditions have the 
following in common: they arise from 
nonvascular tissue; they are proliferative 
in nature; and although they fundamen- 


tally affect the retina (causing wrinkling, 
folding, and detachment), they are extra- 
retinal, occurring outside its anatomic 
limits, either on the inner (vitreous) sur- 
face or on the outer retinal pigment epi- 
thelium surface when the retina is de- 
tached. 

On one end of this spectrum of seem- 
ingly diverse conditions is a benign spon- 
taneously occurring lesion called “simple 
epiretinal membrane,” in which accesso- 
ry glial cells migrate from the superficial 
retina through surface breaks and form 
delicate cellular membranes on the retinal 
surface.5 These membranes are common 
in enucleated eyes, although they are ex- 
tremely subtle clinically and rarely cause 
significant visual problems. 

At the other extreme of nonvascular 
proliferative extraretinopathy lesions is a 
complex condition usually complicating 
operations for retinal detachment, in 
which the detached retina becomes rigid, 
develops fixed folds, and along with the 
vitreous becomes sprinkled with pig- 
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ment-laden cdi The outcome in such 
cases is usually irreversible blindness. 
Initially this explosive process was attrib- 
uted to alterations in the vitreous body 
and was labeled “massive vitreous retrac- 
tion."? More recently several alternatives 
have been offered that pathogenically im- 
plicate either neuroectodermal or meso- 
dermal derivatives as the fundamental 
cause. The most recent.theory, and one of 
the few based'on experimental pathology, 
strongly implicates the pigment epitheli- 
um.8 Since retroretinal proliferation also 
accompanies - the epiretinal membranes, 
the authors labeled the process “massive 
periretinal proliferation.” 

Between these extremes, clinical stud- 
ies have recognized several apparently 
intermediate conditions with poorly char- 
acterized pathologic. features but which 
appear to have the fundamental features 
of nonvascular proliferative extraretinop- 
athy.. These include. “cellophane macu- 


lopathy,"? “macular pucker,'? “surface 
wrinkling retinopathy, %6 “preretinal 
membrane,’ “preretinal macular fibro- 


sis, 1° “star folds,” and recently “prereti- 
nal pigmented membranes."!! How these 
lesions differ or interrelate is presently 
unknown. , There is probably some over- 
lap and even duplication, but this can be 
resolved only in the’ future by careful 
clinicopathologic correlative studies. 

Of the lesions of intermediate complex- 
ity, surface wrinkling retinopathy is per- 
haps the better known at present.*6 We 
now recognize that surface wrinkling reti- 
nopathy occurs commonly as a spontane- 
ous lesion in. a significant portion, of 
adults, reaching an incidence of over 2096 
of elderly patients.® At the present, this 
lesion appears to have many features in 
common with simple epiretinal mem- 
branes, but additionally is accompanied 
by wrinkling of the retinal surface and, 
sometimes by mild to moderate visual 
alterations. 

With regard to the fundamental cause 
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of nonvascular proliferative extraretinop: 
athy, studies of enucleated.eyes have con 
firmed the pathogenic importance of the 
retinal accessory glia in the simpler le 
sions,? and recently these cells have beer 
shown to be present also in some of the 
more -complex lesions.? The work oj 
Machemer and colleagues,® however, in 
dicates that proliferating retinal pigmen 
epithelial cells dominate the picture ir 
the more ,complex processes such a: 

"massive periretinal proliferation." If the 
findings in the recent clinical report by 
Robertson and Buettner! of “pigmentec 
preretinal membranes" are , confirmec 
pathologically, the retinal pigment epi- 
thelium may also cause simple preretina: 
lesions in eyes with full-thickness retina. 
breaks and. thus. have as widespread s 
distribution in the nonvascular prolifera- 
tive extraretinopathy spectrum as ha: 
been proven for the retinal accessory glia. 
cell. 

The extraretinopathiés now being con- 
sidered characteristically do not contain 

“true” fibrous tissue, that is, typical type 
1 collagen derived from fibroblasts (01 
similar mesenchymal cells).133 Such cell: 
aré found within the yitreous cavity only 
together with extraretinal or extrapapil. 
lary vessels in development anomalies oi 
as part of an acquired process (for exam- 
ple, diabetic retinopathy!*!5). Notwith- 
standing, proliferative vascular (mesoder- 
mal) and nonvascular (neüroectodermal 
lesions may coexist, as has been shown 
clinically in diabetics.!4 Although little is 
known about the interrelationship of 
these classes of lesions, clinical experi- 
ence suggests that several natural anc 
iatrogenic factors can influence the pro- 
gression as well as the severity of the 
fundamental process.!4 These conditions 
include inflammation$; hemorrhage (es- 
pecially into the vitreous)!9!7; traume 
with mesodermal organization (where in- 
jury involves the uvea)!8; and possibly 
therapeutic procedures such as photoco- 
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'' agulation, diathermy, and cryotherapy. 


Recent clinical studies in retinal detach- 
ment patients, however, had challenged 
some of these widely held beliefs.!? Al- 
though nonvascular proliferative extrare- 
tinopathy degenerative processes may be 
modified by conditions as indicated 
above, it is important to recognize that 
pathologic*8$ and experimental? evi- 
dence has shown that nonvascular prolif- 
erative extraretinopathy degenerative pro- 
cesses can develop fully in the absence of 
these aggravating conditions. 

Significant advances in science often 
are stimulated by the recognition of 
sometimes subtle similarities between 
seemingly diverse conditions. We must 
now consider nonvascular proliferative 
extraretinopathies as a distinct and relat- 
ed group of conditions. We must hope 
that such a consideration will determine 
whether lesions in this broad spectrum 
have separate unrelated causes, or as I 
currently believe, the same cause with 
either varied expression or with a progres- 
sive interrelationship. 

RoBERT Y. Foos 
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Macular Lesions in 
Alport's Disease 


Editor: 


In the study, “Macular lesions in 
Alports disease" (Am. J. Ophthalmol. 
84:532, 1977), B. C. P. Polak and B. L. 
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Hogewind documented the presence of 
whitish-yellow perifoveal dot-like lesions 
in Alport’s disease. We suspect that these 
lesions are similar to the findings de- 
scribed in a preliminary report by Purriel 
and associates. In our presentation on 
fundus changes in the hereditary neph- 
ropathies at the American Academy of 
Ophthalmology and Otolaryngology meet- 
ing in 1973, we showed fundus photo- 
graphs of similar lesions and described 
these in our subsequent published re- 
port? In our patient, the perifoveal le- 
sions were less prominent than the other 
fundus changes observed. 
W. SCOTT PETERSON, M.D. 
DANIEL M. ALBERT, M.D. 
Boston, Massachusetts 


Reply 


Editor: 

The lesions we described differ from 
the findings of Peterson and Albert in 
several ways. The fundus changes in their 
patients, similar to those reported earlier 
by Purriel and associates,! consist of 
desintegration of the retinal pigment epi- 
thelium, seen ophthalmoscopically 
throughout the fundus and mostly con- 
centrated in the midperipheries. Fluores- 
cein angiography of these lesions showed 
hyperfluorescent window eflects, typical 
of a widespread disturbance of the retinal 
pigment epithelium. In contrast, the 
findings in our patients were confined to 
the most superficial retinal layers in the 
perifoveal areas and were not visible fluo- 
rographically. 

BETTINE C. P. POLAK, M.D. 
BAREND L. HOGEWIND, M.D. 
Leyden, The Netherlands 
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Optic Nerve Infarction 


Editor: 


We read with interest the report, “Optic 
nerve infarction," by P. R. Lichter and 
J. W. Henderson (Am. J. Ophthalmol. 
85:302, 1978), which draws attention to 
an entity the authors called "optic disk 
infarction," characterized by acute visual 
field loss with optic disk atrophy and 
cupping in the presence of normal intra- 
ocular pressure and outflow facility. We 
too have seen individuals with apparent 
glaucomatous cupping and hemorrhages 
on the disk, together with field loss bi- 
secting fixation in normotensive eyes with 
normal outflow facility, and would agree 
that the clinical features of these eyes 
would tend to separate them from typical 
cases of chronic simple glaucoma. How- 
ever, we do not think Drs. Lichter and 
Henderson have made a case for acute 
infarction of the optic disk sufficiently 
clearly; nor, although they draw attention 
to it, have they defined the role and im- 
portance of hemorrhages on the optic disk. 

The authors suggest that, in Case 2, 
optic atrophy occurred during the three- 
week interval between onset of visual 
symptoms and ophthalmic examination, 
and infer, in Case 1 at least, that this 
interval (unstated) was even shorter. We 
would have considered that this period of 
time was too short for the disk changes 
described to have occurred, and wonder 
whether the symptoms could reflect sud- 
den discovery rather than occurrence of 
field loss, and that both field loss and 
signs could have been present for a longer 
period. Acute lesions of the optic nerve 
producing nerve fiber bundle type field 
defects, such as acute ischemic optic neu- 
ropathy are associated with disk swelling 
and signs of obstructed axoplasmic trans- 
port! and are followed by loss of neurons 
producing circular enlargement of the 
optic cup?? rather than the vertically en- 
larged cup with focal thinning of the 
neuroretinal rim seen in chronic glauco- 
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`” ma.t There has been no suggestion that an 
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acute ischemic optic neuropathy occurred 
in ayy of our patients with the signs noted 
by Drs. Lichter and Henderson. 

A hemorrhage noted on the optic disk is 
important for drawing attention to de- 
compensation in the vascular network at 
the optic disk. Drance and associates? 
showed that glaucoma patients with ob- 
served hemorrhages on the optic disk lose 
visual field more rapidly than glaucoma 
patients for whom such a hemorrhage was 
never seen. 

Our own observation on patients with 
hemorrhages at the optic disk, who had 
been observed with disk photography for 
at least five years, revealed six with chron- 
ic simple and seven with low tension 
glaucoma. In these patients, we found the 
hemorrhages to be short-lived, disappear- 
ing in weeks rather than months, only to 
recur at the same and other sites on the 
optic disk. The hemorrhages were not 
always associated with glaucomatous 
cupping, nor were they always followed 
by visual field loss. In the eyes that devel- 
oped definite glaucomatous cupping, the 
process occurred over months rather than 
weeks. When a hemorrhage resolved in an 
eye with pre-existing glaucomatous cup- 
ping, it seemed to originate from appar- 
ently healthy rim tissue adjacent to the 
region of rim thinning. 

In conclusion, we wish to thank Drs. 
Lichter and Henderson for drawing atten- 
tion to the occurrence of acute symptoms 
in patients with glaucomatous cupping 
and field loss in the absence of increased 
intraocular pressure, although we doubt 
whether, on the evidence cited, they can 
call the entity optic disk infarction. 

R. A. HITCHINGS, M.D. 
J. GLosTER, M.D. 
London, England 
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Pseudophakos. Edited by Norman S. 
Jaffe, Miles A. Galin, Henry Hirsch- 
man, and Henry Clayman. St. Louis, 
C. V. Mosby, 1978. Clothbound, 245 
pages, table of contents, index, 257 
black and white figures, $39.50 


All ophthalmic surgeons are by now 
familiar with Ridley's serendipitous dis- 
covery that bits of Perspex could be toler- 
ated by the eyes of the unfortunate pilots 
who received hits which shattered their 
Spitfire canopies. The rest is history and 
the implanting of an intraocular lens bids 
fair to becoming the most common eye 
operation done in the United States. This 
may or may not be appropriate and cur- 
rent studies should give some informa- 
tion on the validity of such widespread 
implantation. But in any case all those 
who feel that this is an appropriate opera- 
tion should first read at least Chapter 2 of 
this book. Methylmethacrylate, the com- 
pound that is the base of almost all im- 
plants, is in reality a simple molecule that 
polymerizes easily; it is believed by all 
ophthalmologists to be an inert substance 
that lies quietly in the eye and causes no 
trouble. Unfortunately, it is not an inert 
substance and it does not necessarily lie 
quietly. Not only is it possible for the 
polymer to unzip, releasing a most de- 
structive monomer, but the little bit of 
plastic that we do implant contains one or 
more of the following: fillers, plasticizers, 
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softeners, lubricants, heat stabilizers, an- 
tioxidants, stabilizers against dechlorina- 
tion, flame retarders, blowing agents 
(whatever those are), cross-linking agents, 
and photodegradants. In all fairness this 
chapter is not all a horror story but a 
fascinating discussion of the chemistry of 
polymers. It is perhaps not immediately 
rewarding to the implant surgeon but this 
biochemist manque found it a delight. 

Another chapter that is a must for all 
implanters is Chapter 4, on the history of 
the pseudophakos. The section on angle- 
fixated lenses is most illuminating. The 
authors describe the experience of one 
extremely competent European surgeon 
who implanted 493 anterior chamber 
lenses and eventually found it necessary 
to remove 250. If after perusing this chap- 
ter the reader still would like to continue 
his implantation then the rest of the book 
is available to give him guidelines for 
intraocular lens implantation; a large sec- 
tion on the surgical techniques is also 
included. There is a special section on the 
intraocular lens in the pediatric patient, 
written by David Hiles, and although the 
concept is frightening it perhaps makes 
more sense than random insertion of in- 
traocular lenses in the adult. In the adult 
an alternative will provide good vision. In 
the infant there is practically no mecha- 
nism that will prevent the amblyopia 
which ensues after congenital cataract 
surgery or after traumatic cataract surgery 
for that matter. A limited number of care- 
fully controlled implantations in one eye 
of these infants warrants doing with 
careful follow-up. 

Chapter 12 on complications is again a 
must, not so much to teach one what to do 
in case of disaster but to warn the novice 
of the possible untoward events that can 
occur. Finally, Chapter 13 gives the re- 
sults of pseudophakos surgery derived 
largely from the personal experiences of 
the authors. Each of these experts has a 
slightly different surgical approach and 
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although the numbers are small it would 
appear that the end results are about the 
same. , 

If one is going to perform implant sur- 
gery one should: first, take a course; sec- 
ondly, scrub with an expert as his assist- 
ant; and thirdly, read this book and take 
to heart all the caveats. One should partic- 
ularly read the list of contraindications in 
Chapter 5. It may. well be that studies 
now underway will show no increase in 
the number of complications in implant- 
ed eyes over those that have had routine 
cataract surgery; but one thing is certain, 
it is only in eyes with implanted lenses 
that the complication of a dislocated pseu- 
dophakos can occur. 

DAVID SHOCH 


Standard Pseudoisochromatic Plates. By 
Hiroshi Ichikawa. New York, New 
York, Igaku-Shoin, 1978. Hardcover, 48 
pages, 19 color plates. $35 


This new set of pseudoisochromatic 


. plates is designed to screen for red-green 


color defects and to separate and classify 
protan and deutan color defectives. The 
plates are constructed from uniform sized 
dots that form digits (embedded in a 
background) designed to resemble those 
found on electronically generated numer- 
ic displays (for example, pocket calcula- 
tors). There are four demonstration plates 
to familiarize the testee with the form of 
the test. The authors suggest that two of 
the demonstration plates may be useful in 
diagnosing tritan defects. The ten screen- 
ing plates are designed so that one numer- 
al on each plate is visible to normal ob- 
servers and the other is visible to the color 
defective observers. The plates use rea- 
sonably highly saturated colors. An ob- 
server is considered normal if eight or 
more of the numerals for normals are read 
correctly. Finally, there are five classifica- 
tion plates in which color defective ob- 
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» servers may be distinguished as either 


protan or deutan on the basis of which of 
two, digits on each plate can be read (or 
which of the two is more distinct). Three 
of these plates have colored digits on 
colored backgrounds; the other two have 
colored digits on gray backgrounds. 

The test is designed to be administered 
under natural daylight from a north win- 
dow or under artificial light of similar 
spectral composition. The plates are 
placed 75 cm from the observer and a 
maximum viewing time of three seconds 
is permitted. A limited number of scoring 
sheets of clear design are provided. 

The plates are attractively designed 
and easy to administer. Evaluation of 
the test must be postponed until inde- 
pendent verification of the screening and 
classification efficiencies of the plates 
are reported. 

JOEL POKORNY 
VIVIANNE SMITH-POKORNY 


The Fine Art of Prescribing Glasses’ 


Without Making a Spectacle of Your- 
self. By Benjamin Milder and Melvin 
Rubin. Gainesville, Triad Scientific 
Publishers, 1978. Clothbound, 436 
pages, table of contents, index, 25 black 
and white figures, 5 tables. $32 


Behind the whimisical title are many 
sound clinical observations of refractive 
problems and how they are best solved. 

The general format is the presentation 
of clinical cases to illustrate various prob- 
lems every refractionist is likely to en- 
counter. Some of the case presentations 
demonstrate the clinical astuteness of the 
authors, others are cited to point out 
common mistakes that even the most ex- 
perienced refractionist is capable of mak- 
ing. 

There are 18 chapters: Hyperopia, Ac- 
commodation, . Cycloplegia, Myopia, 
Astigmatism, Multifocal Lenses, Muscle 
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Imbalance, Anisometropia, Cataract, 
Aphakia, Contact Lenses, Absorptive 


Lenses, Medical Problems and Refractive 
Error, Occupational Lenses, the Partially 
Sighted Patient, Psychodynamics of 
Spectacle-Wearing, the Art of Dispensing, 
and the Dissatisfied Refraction Patient. 

. In the introduction, two principles are 

enunciated, which are immodestly called 
Milder's Laws: (1) "Never contribute to a 
visual deficit"; and (2) "Don't rock the 
boat." The subsequent 400 pages are de- 
voted mainly to showing how to “rock the 
boat" successfully. 
' There is little to quarrel about in the 
chapters on hyperopia, myopia, and ac- 
commodation. The authors discuss ac- 
commodative spasm at some length. I 
believe such spasm is most frequently 
iatrogenic in origin. The authors empha- 
size the use of cycloplegics. Their state- 
ment that refractionists frequently do not 
use cycloplegics is surprising. Where I 
come from, ophthalmologists use cyclop- 
legics routinely for refraction. 

Together with Milder’s aphorism No, 2 
about rocking the boat, which translated 
means dont make any unnecessary 
changes in the patient’s spectacles, I 
would emphasize the importance of com- 
fort. Patients vary greatly, but I think 
most of my patients are extremely impa- 
tient with any discomfort resulting from a 
change in their correction. This is espe- 
cially true of patients with anisometropia. 
Long ago, Lancaster talked about “the 
dubious advantages of binocular vision,” 
a statement with which Milder and Rubin 
concur, yet they seem to go to some length 
to force POCTA on anisometropic 
patients. 

The chapter on cataract is particularly 
good. It will appeal to all ophthalmolo- 
gists who are conservative in advocating 
surgery. The authors stress the impor- 
tance of reading vision even when dis- 
tance vision drops as low as 6/18 (20/60) 
or 6/21 (20/70). 
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The chapter on aphakia is also well 
done. The friendly optician of whom the 
authors frequently speak recently came to 
my office carrying an array of optical 
blanks for aphakic spectacles. These 
ranged from the 3-drop and 4-drop lenses 
at $150.00 per pair to simple lenticular 
spherical without cylinders at $8.00 per 
pair. The authors point out that when 
aphakic individuals become accustomed 
to one form of lens, changing that form 
frequently causes difficulty. 

In the section on contact lenses no 
mention is made of peripheral corneal 
vascularization, often seen in long- 
duration hard contact lens wearers, which 
is sometimes so severe that patients are 
required to give up their lenses. - 

This text will be particularly useful to 
inexperienced refractionists, and since it 
is never too late to learn, experienced 
refractionists will also gain from reading 
it. The style is airy and humorous and 
many of the subjects are treated with 
levity. 

I cannot close without mentioning the 
poetry that introduces each chapter and 
closes the book. I am a refractionist, not a 
poet, and I think that the same must be 
said for the authors. 

DANIEL SNYDACKER 


SYMPOSIA 


Recent Advances in Ultrasound Diagno- 
sis. By Asim Kurzak. Amsterdam, 
Excerpta Medica, 1978. Hardcover, 331 
pages, table of contents, index. $52.25 


I. DONALD: Scope and limitations of newer ultra- 
sonic techniques 


G. KossoFF: Automated ultrasonic scanning tech- 
niques 


S. LEVI, J]. KEUWEZ, AND I. BREDAEL: Tissue char- 
acterization in vivo: a semi-automatic method 


B. BREYER AND B. VOJNOVIC: Noise measurement 
in ultrasonic pulse echo systems 
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P. J. Fisu: Recent progress in the field of. Doppler 
devices 


W. J. GARRETT AND G. KossoFF: Grey scale pa 
graphy in children 


A. KRATOCHWIL: Ultrasonic diagnosis in orthope- 
dic surgery 


G. R. SUTHERLAND: Limitations of ophthalmic 
ultrasound diagnosis 


C. R. HILL AND D. O. COSGROVE: Ultrasound in 
cancer diagnosis: recent progress, present problems 
and future prospects 


A. KRATOCHWIL: Present rules of grey scale ultra- 
sonotomography in gynecology 


H. TAKEUCHI, C. KAWAMATA, T. SUGIE AND T. 
KOBAYASHI: Grey scale ultrasonic diagnosis of 
ovarian carcinoma 


B. J. HACKELOER: The ultrasonic demonstration of 
follicular development during the normal menstru- 
al cycle and after hormone stimulation 


G. R. LEOPOLD: Gray seale echography of the 
retroperitoneum 


P. H. PERSSON AND U. ULMSTEN: Ultrasonic inves- 
tigations of the upper urinary tract during pregnan- 
cy in combination with renography 


J. W. WLADIMIROFF, H. K. VAN WEERING, E. ROOD- 
ENBURG, AND M. G. J. JAHODA: Clinical studies of 
fetal dynamics by two-dimensional real-time ultra- 
sound 


J. E. DRUMM: The effect of the maternal environ- 
ment on the fetal crown-rump length 


J. F. PEDERSEN: Normal tables of crown-rump 
length, biparietal diameter and abdomen circum- 
ference. A preliminary report 


V. LATIN AND A. KURJAK: A comparison between 
four ultrasonic methods for prediction of gestation- 
al age 


P. L. CECCARELLO, I. MORGAN, G. PERINI, F. 
CALCAGNILE, C. CASTELLO, C. VARAGNOLO, A. 
FAZZINO, A. CAPOZZI, AND F. DEsTRO: Validity of 
ultrasound measurement of fetal head to abdomen 
circumference ratio in the assessment of intrauter- 
ine growth 


P. JouPPILA: Ultrasonic, clinical, hormonal and 
histopathological aspects of threatened abortion 


G. GENNSER: Fetal breathing movements. Intro- 
ductory remarks 


A. B. ROBERTS, D. LITTLE, AND S. CAMPBELL: 24 
Hour studies of fetal respiratory movements and 
fetal body movements: relationship to glucose, cat- 
echolamine, oestriol, and cortisol levels 


^ 
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^ A. B. ROBERTS, D. LITTLE, AND S. CAMPBELL: 
24-Hour studies of fetal respiratory movements and 
:fetal body movements in five growth-retarded fe- 
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SEO PATRICK: Measurement of human fetal breathing 
movements with a real-time ultrasonic scanner 


K. MARSAL, G. GENNSER, K. LINDSTROM, AND U. 
ULMSTEN: Errors and pitfalls in ultrasonic meas- 
urements of fetal breathing movements 


A. KURJAK: Direct ultrasonic diagnosis of fetal mal- 
formations and abnormalities 


W. J. GARRETT AND G. KossoFr: The diagnosis of 
congenital anomalies of the fetal urinary tract by 
grey scale echography 


A. PACHI, M. BRESADOLA, AND M. BUNJEVAC: Ul- 
trasonic and amniocentesis in early pregnancy: ad- 
vantages of the grey-scale method 


D. N. WHILE AND G. R. Curry: Color-coded differ- 
ential Doppler ultrasonic scanning system for the 
carotid bifurcation: results on 486 bifurcations angi- 
ographically confirmed 


D. N. WHITE: Automatic midline echoencephalo- 
graphy 


- Y. NIMURA, S. BEPPU, AND S. NAGATA: Two- 
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dimensional echocardiography  (ultrasonocardio- 
tomography) in diagnosis of heart diseases 


N. L. GREGORY, A. B. HOUSTON, AND J. S. PATON: 
Àn ultrasonic sector scanner in paediatric cárdiolo- 


Ey 


I. Crkes, Dy. BUBANJ, H. TOMIC-BRZAC, AND 
R. IVANCIC: Echocardiographic selection of pa- 
tients with congestive heart failure for vasodilator 
therapy 


T. KOBAYASHI: Ultrasonic tissue characterization of 
breast cancer: correlation of attenuation and echo- 
pattern 


CH: M. Gros, G. DALE, AND B. GAIRARD: Breast 
echography: criteria of malignancy and results 


J. J&LLINS, G. Kossorr, B. H. BARRACLOUGH, AND 
T. S. REEVE: Comparative study of breast imaging 
by echography and xerography 


H. B. MEIRE: Pancreatic and liver ultrasound; po- 
tential and limitations 


F. R. ViCARY AND I. SHIRLEY: Ultrasound and 
carcinoma of the pancreas 


U. KNOBLOCH, H. Durr, AND G. FEURLE: Grey 
scale sonography as the first diagnostic step in the 
differentiation of cholestasis 
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ABSTRACT DEPARTMENT 


EDITED BY DaviD SHOCH, M.D. 


Acta Ophthalmologica 


THE ULTRASTRUCTURE OF THE DEEP 
LAYER OF THE LENS CAPSULE IN FIB- 
RILLOPATHIA EPITHELIOCAPSULARIS, 
SO-CALLED SENILE EXFOLIATION OR 
PSEUDOEXFOLIATION. Seland, J. H. 
(Univ. of Bergen School of Med., Ber- 
gen, Norway). Acta Ophthalmol. 56: 
335, 1978. 


The epithelial surface of the lens capsule 
and the capsular surface of the epithelium 
have been studied in six cataractous lenses 
from persons with fibrillopathia epitheliocap- 
sularis or so-called senile exfoliation or pseu- 
doexfoliation by scanning electron microsco- 
py. Five of the lenses came from eyes with 
capsular glaucoma. Three senile.cataractous 
lenses have been used as controls and two of 
the control lenses came from eyes with simple 
glaucoma. The investigation revealed round, 
discoid plaques closely adherent to the cap- 
sule. The plaque surfaces had numerous 
smooth tentacle-like projections and matching 
pits in the underlying epithelium. These 
plaques were only found in fibrillopathia epi- 
theliocapsularis lenses and corresponded both 
in size and location to the structure known as 
the deep or amorphous layer of the lens cap- 
sule. The findings indicate that the epithelial 
cells are.the source of origin. (10 figures, 1 
table, 25 references)—Author's abstract 


CORTICOSTEROID RESPONSE IN DOMI- 
NANT' CONGENITAL GLAUCOMA. 
Jerndal, T., and Munkby, M. (Univ. of 
Góteborg, Sahlgren's Hospi, Góteborg, 
Sweden). Acta Ophthalmol. 56:378, 
1978. 


The parents of six children with goniodys- 
genesis and hereditary infantile congenital 
glaucoma were tested with corticosteroid eye 
drops. Their response on provocation demon- 
strated a clear trend: in five families one: parent 
of each couple responded with a tensional rise 
of 9 mm Hg or more, whereas the other parent 
i DN with a rise of 9 mm Hg or less. Of 


the six parents with the greater response, five 
had glaucoma in their ancestry and displayed 
a distinct goniodysgenesis. The findings sup- 
port the previously presented view that hered- 
itary infantile congenital glaucoma is caused 
by a dominant goniodysgenesis with varying 
expressivity. The high corticosteroid response 
in the families in this study appears to be 
correlated to this goniodysgenesis. The inher- 
ited corticosteroid response is obviously not a 
specific genetic trait confined to families with 
simple glaucoma. (13 figures, 1 table, 20 
references) —Authors" abstract 


HLA HISTOCOMPATIBILITY ANTIGENS IN 
OPEN-ANGLE GLAUCOMA. Damgaard- 
Jensen, L., and Kissmeyer-Nielsen, F. 
(Dept. Ophthalmol, Univ. of Aarhus, 
Aarhus, Denmark). Acta Ophthalmol. 
56:384, 1978. l 


HLA- -typing of 125 patients with open-angle 
glaucoma (glaucoma simplex) showed no sta- 
tistically significant deviations from a control 
series of 1,197 blood donors. Some earlier, but 
mutually inconsistent, reports contradict this 
result. The conclusion can be drawn from this 
and earlier investigations that at the present 
time, tissue typing has not been proved to bea 
useful tool in elucidating the ‘etiology and 
heredity of open-angle glaucoma. (1 table, 14 
references)—David Shoch 


Archives of Neurology 


FORCED ‘DOWNWARD OCULAR DEVIA- 
TION. Simon, R. P. (Dept. Neurol., San 
Francisco Gen. Hosp., San Francisco, 


Calif.). Arch. Neurol. 35:456, 1978. 


A total of 32 consecutively encountered pa- 
tients, comatose from sedative-hypnotic drug 
overdose, were studied by caloric (oculovest- 
ibular) testing with ice water. A variety of 
induced lateral eye movements was observed. 
The most striking findings was that the in- 
duced lateral eye movements were followed 
(in 24 of 32 cases) by delayed forced down- 
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ward deviation of one or both eyes. The phe- 
nomenon of forced downward ocular devia- 
tion during oculovestibular testing of coma- 
tose*?patients should suggest the diagnosis of 
sedative-hypnotic drug overdose. (1 figure, 14 
references)—Author's abstract 


Archives of Ophthalmology 


PROGRESSIVE CHORIORETINOPATHY 
AFTER RECEIVING THIORIDAZINE. Mer- 
edith, T. A., Aaberg, T. M., and Willer- 
son, W. D. (Medical College of Wiscon- 
sin, Milwaukee, Wis.). Arch. Ophthal- 
mol. 96:1172, 1978. 


A distinctive appearance of the ocular fun- 
dus as a late complication of high doses of 
orally administered thioridazine hydrochlor- 
ide (Mellaril) is described. Discrete nummular 
areas of loss of retinal pigment epithelium 
extended from the posterior pole to the 
midperiphery. Fluorescein angiography dem- 
onstrated loss of choriocapillaris in these 
zones. Atrophy of the remaining retinal pig- 
ment epithelium was progressive, with ad- 
vancement of the edges of the atrophic zones 
and breakdown of bridges of retinal pigment 
epithelium separating them. Atrophy occurred 
after discontinuation of the drug and ad- 
vanced without further exposure to it. Dark 
adaptation, the electroretinogram, and the 
electro-oculogram were abnormal in the late 
stages. Central visual acuity remained rela- 
tively good. (6 figures, 2 tables, 24 ref- 
erences)—Authors' abstract 


EFFECT OF LONG-TERM WEAR OF HARD 
CONTACT LENSES ON CORNEAL SENSI- 
TIVITY. Millodot, M. (Univ. of Wales 
Inst. of Science and Technol., Cardiff, 
United Kingdom). Arch. Ophthalmol. 
96:1225, 1978. 


The effect of years of wear of hard contact 
lenses on corneal sensitivity has been evaluat- 
ed. By testing 91 subjects who had worn lenses 
for up to 22 years and a control group of 42 
people, it was found that corneal sensitivity 
diminished exponentially. However, in five 
subjects who had abandoned use of their lens- 
es, recovery occurred within four months, in- 
dicating that the process is reversible. The loss 
of corneal sensitivity with hard contact lens 
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wear ought to be heeded, since the eye is thus 
at a greater risk of infection. (3 figures, 14 
references)—-Author’s abstract 


British Journal of 
Ophthalmology 


. THE IMPORTANCE OF MEASURING CON- 


TRAST SENSITIVITY IN CASES OF VISUAL 
DISTURBANCE. Arden, G. B. (Dept. Vis- 


ual Science, Inst. Ophthalmol., Lon- 
don). Br. J. Ophthalmol. 62:198, 1978. 


Contrast sensitivity is tested with patterns of 
dark and light vertical bars in which the rela- 
tive luminance varies from maximum to mini- 
mum according to a sine curve. Holding the 
average luminance of the entire pattern con- 
stant, the variables of such gratings are the 
number of cycles per degree of visual angle 
and the amplitude of the variations in relative 
luminance. Normal subjects attain greatest 
contrast sensitivity at about 3 cycles/degree. At 
higher or lower spatial frequencies contrast 
sensitivity declines in the form of an inverted 
U. Such contrast sensitivity curves of patients 
with visual disturbances may contribute sub- 
stantially to the characterization of the partic- 
ular disturbance. The production of gratings 
for clinical use is fraught with problems. After 
much experimentation with different photo- 
graphic and printing processes the author has 
designed a book consisting of six test sheets or 
plates each of which presents gratings sub- 
tending, when viewed at a distance of 57 cm, 
one of the following spatial frequencies: 0.2, 
0.4, 0.8, 1.6, 3.2 or 6.4 cycles/degree of visual 
angle. On each sheet contrast varies in the 
direction parallel to the grating bars (with the 
Y-dimension). The recommended technique of 
using the plates is to start by exposing to the 
examinee (with a card of about the same albe- 
do as the pattern) only the portion with the 
lowest, subthreshold contrast which produces 
the sensation of uniform grey. The occluding 
card is then slowly moved to expose portions 
with successively higher and higher contrasts 
until the grating becomes visible. At that point 
the position of the card is read off on an 
arbitrary arithmetic scale parallel to the bars 
and serves as score of contrast sensitivity for 
the particular spatial frequency. To obtain 
such scores with the author’s book does not 
require experienced examiners nor special per- 
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ceptive skill on the part of the examinee. Most 
subjects in a general population perceive a 
"contrast threshold" (the emergence of a grat- 
ing out of homogeneous grey) quite readily 
and consistently. Some of the data reported 
during the last two years already point toward 
areas of potential clinical usefulness of tests 
for contrast sensitivity. (3 figures, 6 tables, 41 
references)—Peter C. Kronfeld 


EFFECTS OF PILOCARFPINE ON THE MOR- 
PHOLOGY OF THE HUMAN OUTFLOW 
APPARATUS. Grierson, L, Lee, W. R., 
and Abraham, S. (Dept. Ophthalmol., 
Univ. of Glasgow, Glasgow, Scotland). 
Br. J. Ophthalmol. 62:302, 1978. 


The authors’ material consisted of 19 human 
eyes with small malignant melanomas of the 
choroid and clinically as well as histologically 
normal anterior segments. Eight of the eyes 
had been treated with 2 or 4% pilocarpine four 
times before the enucleation. From the ca- 
lottes not required for diagnostic pathology, 
meridional blocks of limbal tissues were re- 
moved and prepared for light and electron 
microscopy. The histological studies focussed 
on the relative position of the scleral spur and 
on the giant vacuoles in the endothelium lin- 
ing the inner wall of Schlemm’s canal. Con- 
siderable variations from section to section 
from the same eye and from one eye to the 
other were encountered, but several features 
clearly distinguished the outflow apparatus of 
the pilocarpine-treated group from the control 
group. Measurements in microphotographs of 
the angle subtended by the axis of the scleral 
spur with a line passing through the anterior 
and posterior limits of the scleral furrow re- 
vealed a highly significant difference (P<.001) 
between the pilocarpine-treated and the con- 
trol eyes. This is interpreted as the result of 
increased pull on the scleral spur by the con- 
traction of the ciliary muscle under the action 
of pilocarpine, making the spur move inwards 
and backwards. Consequently, the outer 
meshwork tissues are stretched and its layers 
more separated. Quantitative light microscopy 
also revealed more than twice as many giant 
vacuoles in the inner wall of Schlemm’s canal 
of the pilocarpine-treated eyes as in the control 
eyes. Electron microscopy added the qualita- 
tive impression that both vacuolar and non- 
vacuolar transcellular channels were more fre- 
quent in the pilocarpine-treated eyes. Another 
effect of pilocarpine may be a washout of the 
extracellular, intertrabecular material which 
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has been demonstrated in greater quantities in 
older eyes and is considered a major contribu- 
tor to outflow resistance. (14 figures, 2 tables, 
29 references)—Peter C. Kronfeld 


ANGLE-CLOSURE GLAUCOMA SECONDARY 
TO POSTERIOR SCLERITIS. Quinlan, 
M. P., and Hitchings, R. A. (Dept. Clin. 
Ophthalmol., Inst. Ophthalmol., Lon- 
don). Br. J. Ophthalmol. 62:330, 1978. 


The report deals with one episode, appar- 
ently the first, of unilateral posterior scleritis 
with secondary angle-closure glaucoma in 
three middle-aged male patients. The diagno- 
sis of posterior scleritis was suggested by 
sudden onset, tenderness of the globe or actual 
deep ocular pain, fringes of anterior scleritis 
and gross, localized choroidal detachment. 
There were no or just minimal signs of an 
inflammatory process in the contents of the 
anterior chamber, but its axial depth was 
measurably less than that of the unaffected 
fellow eye. The chamber angle appeared 
closed and the pressures were moderately ele- 
vated. On treatment with topical cyclopentol- 
ate and epinephrine and oral oxyphenbuta- 
zone and acetazolamide, the chamber deep- 
ened, the angle opened and the pressure 
dropped to normal within a few days; the 
choroidal detachment resolved more slowly, 
requiring oral corticosteroids in one case. (10 
figures, 16 references)—Peter C. Kronfeld 


PIT-LIKE CHANGES OF THE OPTIC NERVE 
HEAD IN OPEN-ANGLE GLAUCOMA. Ra- 
dius, R. L., Maumenee, A. E., and 
Green, W.R. (Wilmer Ophthalmol. 
Inst., Johns Hopkins Univ. School of 
Med., Baltimore, Md.). Br. J. Ophthal- 
mol. 62:389, 1978. 


The development of pit-like defects in the 
tissues of the nerve head near its inferior pole 
associated with corresponding progressive 
field defects was observed in one eye of six 
patients who had been followed and treated 
for open-angle glaucoma for a number of 
years. In three of the cases the ophthalmosco- 
pic relationship between the pits and the typi- 
cally glaucomatous changes of the disk is 
shown in photographs. Whether the pits are a 
result of elevated intraocular pressure acting 
on a weak spot in the lamina cribrosa or 
represent secondary changes following ische- 
mic necrosis of nerve tissue, can not be deter- 
mined from the available material. Clinically, 
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` it is important to realize that pits in the disk 


surface can be a manifestation of glaucoma- 
tous optic nerve damage and that such patients 


+~— shovfid be carefully watched for the develop- 


ment or progression of field defects, particu- 
larly if the pressure is elevated. (4 figures, 10 
references)—Peter C. Kronfeld 


Canadian Journal of 
Ophthalmology 


THE PREDICTIVE VALUE OF LEUKOCYTE 
MIGRATION INHIBITION TEST IN HUMAN 
KERATOPLASTY. Cherry, P.M.H, 
Basu, P. K„ and Thompson, G. A. 
(Univ. of Toronto, Toronto, Ontario). 
Can. J. Ophthalmol. 13:194, 1978. 


The authors compared the result of penetrat- 
ing keratoplasty in 18 patients whose preoper- 
ative or immediate postoperative leukocyte 
migration inhibition tests were positive 
(>20% inhibition) with those in 15 patients 
whose leukocyte migration inhibition tests 
were negative. A negative leukocyte inhibition 
test indicated a greater chance of avoiding 
graft rejection (P<.005), and of ending up with 
a clear graft (P<.05). (4 tables, 21 
references)—Authors’ abstract 


. Investigative 
Ophthalmology 
and Visual Science 


RHODOPSIN AND VISUAL THRESHOLD IN 
RETINITIS PIGMENTOSA. Ripps, H., 
Brin, K. P., and Weale, R. A. (New York 
Univ. School of Med., New York, N.Y.). 
Invest. Ophthalmol. Visual Sci. 17:735, 
1978. 


Rhodopsin kinetics and visual threshold 
were determined in three subjects with a dom- 
inant form of retinitis pigmentosa. The retinal 
areas studied showed varying loss of sensitivi- 
ty, which correlated well with the reduction in 
the measured density of rhodopsin in the test 
region. Rhodopsin photosensitivity was 
normal, and there was no evidence that either 
rhodopsin or the cone pigments regenerated 
more rapidly than normal. The findings in 
these cases of retinitis pigmentosa, when com- 
pared with the threshold changes indiced by 
vitamin A deficiency or photic bleaching, sug- 
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gest that the disease produces an imbalance 
between disk removal and new disk formation, 
which results in progressive shortening of the 
photoreceptor outer segments and, eventually, 
in their complete disappearance. (7 figures, 2 
tables, 44 references)—Authors’ abstract 


Journal of the American 
Medical Association 


EXOPHTHALMOS IN SEMINOMA. Taylor, 
J. B., Solomon, D. H., Levine, R. E., 
and Ehrlich, R. M. (Dept. Surg., Univ. 
of California School of Med., Los Ange- 
les, Calif.). J.A.M.A. 240:860, 1978. 


A 57-year-old man had a two week history of 
progressive protrusion of the eyes, decreasing 
visual acuity, and limitation of eye move- 
ments. All thyroid studies were normal as was 
a bone marrow smear. Because of the severity 
of visual impairment, prednisone therapy was 
started in large doses with swift improvement. 
Vision returned to 6/6 (20/20). However, when 
the corticosteroids were stopped, the proptosis 
and eye restriction returned. Corticosteroids 
were again started with clearing of the eye 
findings. At this time a three by three centime- 
ter mass was found in the left testis and an 
orchiectomy revealed a seminoma. The corti- 
costeroid therapy was stopped and there was 
no recurrence of the ophthalmopathy over a 
four-year period. The cause of exophthalmos 
in seminoma is unknown but in two of the 
three cases reported in the literature there have 
been elevated human chorionic gonadotro- 
phin levels. Patients who have euthyroid 
Graves ophthalmopathy in the absence of 
thyroid disease should be screened for the 
presence of seminoma and perhaps for other 
occult neoplasms with known endocrine po- 
tential. (5 references)—David Shoch 


Klinische Monatsblatter 
für Augenheilkunde 


FLUORESCEIN ANGIOGRAPHIC STUDY ON 
THE RETINAL VESSELS OF YOUNG CIGA- 
RETTE SMOKERS. (German) Gartner, J., 
and Noah-Duesberg, C. (Univ. Eye 
Clinic, Univ. of Mainz, Mainz, West 
Germany). Klin. Mb. Augenheilkd. 
172:694, 1978. 
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A randomized blind study on 28 smokers 
and 30 non-smokers aged between 17 and 39 
years, who were entirely healthy according to 
the results of physical and ophthalmoscopic 
examination, was undertaken with the aid of 
fluorescein angiography. Only smokers with a 
consumption of at least 15 cigarettes daily and 
a history of smoking for at least five years were 
taken into account for the study. The angio- 
grams were read as fluorescein angiographic 
negatives under a stereo-microscope. Caliber 
irregularities of the retinal arteries, veins, arte- 
rioles and venules were found in 18 of the 
smokers and two of the non-smokers. The 
incidence of vascular irregularity in smokers is 
highly significant at the one percent level. (3 
figures, 13 references)-—Authors' abstract 


Ophthalmologica 


HISTOPATHOLOGICAL CHANGES IN SIDE- 
ROSIS BULBI. Appel, I., and Barishak, 
Y. R. (Asaf Harofe Hosp., Tserifin, Isra- 
el). Ophthalmologica 176:205, 1978. 


The histopathology of indirect siderosis 
bulbi induced by iron intraocular foreign bod- 
ies which penetrated into the posterior seg- 
ment of the eye, is reported. Iron ions disperse 
into the vitreous first and into the aqueous 
humor later and then they enter into all the 
tissues which surround the vitreous and the 
aqueous. Iron ions penetrate into the supra- 
choroidal space through the angle. (6 figures, 
10 references) —Authors' abstract 


IMPORTANCE OF THE VIABILITY OF THE 
ENDOTHELIUM ON THE CORNEAL 
GRAFT. (French) Francois, J., Victoria- 
Troncoso, V., Verbraeken, H., and 
Cansu, K. (Ghent, Belgium). Ophthal- 
mologica 176:245, 1978. 


Generally speaking the success of corneal 
grafting depends almost entirely on the viabil- 
ity of the donor endothelium. The authors 
were able to reduce their failures to a very low 
level by carefully examining the endothelium 
of the donor material. The gross donor eye is 
first examined by a biomicroscope and if there 
is guttata or a secondary endothelial dystrophy 
or too many folds in Descemet’s, then the eye 
is rejected. If there are no obvious biomicro- 
scopic defects, then the cornea is dissected off 
and placed in an aqueous solution of Trypan 
blue and examined under the microscope. If 
more than 30% of the endothelial cells take the 
dye, then the cornea is eliminated. If the 
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cornea passes this test, it is then placed in a 
solution of toluidine blue and ten fields are 
then examined. Five of these fields are central 
and five are peripheral. If more than five felds 
take up the dye, then the cornea is also elimi- 
nated. In keratoconus, 5096 endothelial viabil- 
ity suffices but in a patient with a bad corneal 
endothelium, it is necessary that 80 to 100% of 
the donor endothelium be viable. It should be 
pointed out that these various manipulations 
are done on one eye of a pair that has been 
enucleated and it is the unstained cornea that 
is used for the transplantation. Further, it 
should be pointed out that two days before the 
operation, immunosuppressive treatment is 
started, consisting of 50 mg of Imuran three 
times a day and this is generally continued for 
two months. With this routine the authors 
improved their success rate enormously. (6 
figures, 1 table, 2 references)—David Shoch 


Stroke 


RELATIONSHIP BETWEEN OPHTHALMIC 
ARTERY BLOOD FLOW AND RECANALI- 
ZATION OF OCCLUDED CAROTID AR- 
TERY. ULTRASONIC DOPPLER STUDY. 
Kaneda, H., Irino, T., Arita, N., Minami, 
T., Taneda, M., and Shiraishi, J. (Dept. 
Neuropsychiatry, Osaka Univ. Med. 
School, Osaka, Japan). Stroke 9:360, 
1978. ; 


The authors followed five patients all of 
whom showed angiographic evidence of oc- 
clusion of the internal carotid artery. At the 
time of the occlusion, Doppler studies were 
also done of the ophthalmic artery on the same 
side and in four of the five cases there was 
reversed flow of the ophthalmic artery and in 
one case no flow. Three to six weeks after the 
occlusion the angiography and the Doppler 
studies were repeated in two patients in whom 
the internal carotid had recanalized, there was 
a physiologically normal flow in the ophthal- 
mic artery as measured by the Doppler study. 
In the three patients where there was nonre- 
canalization of the internal carotid, the reverse 
flow in the ophthalmic artery was maintained 
in two and there was physiologically abnormal 
flow in the third. It would seem that Doppler 
studies of blood flow in the ophthalmic artery 
might be a useful noninvasive way to follow 
the progress of internal carotid artery occlu- 
sions. This would avoid the necessity of re- 
peated invasive angiographic studies. (4 fig- 
ures, 2 tables, 8 references)— David Shoch 
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TENTH ANNUAL JULES STEIN LECTURE 


The Tenth Annual Jules Stein Lecture and Post- 
graduate Seminar will be presented at the Century 
Plaza Hotel, Los Angeles, California, April 19 and 
20, 1979. The seminar topic is “Highlights of 
Neuro-Ophthalmology”. The Jules Stein Lecture 
will be’ delivered by Thomas P. Kearns. The pro- 
gram chairmen are Robert S. Hepler and Robert D. 
Yee.: For further information, write to Jules Stein 
Eye Institute, UCLA School of Medicine; Attention: 
Mrs. Lu Hendricks; Los Angeles, CA 90024. 


XIV MEXICAN CONGRESS OF 
OPHTHALMOLOGY 


1 
The XIV Mexican Congress of Ophthalmology 
will be held April 22-27; 1979, in Veracruz, Vera- 
eruz, Mexico. For further information, write Leon- 
ard M. Rifkin, M.D., 176 W. College St., Covina, CA 
P1 (29; telephone (213) 331-4891. - 


AMERICAN ASSOCIATION FOR PEDIATRIC 
OPHTHALMOLOGY AND STRABISMUS: 
FIFTH ANNUAL: MEETING 


The American Association for Pediatric Ophthal- 
mology and ‘Strabismus will hold their fifth annual 
symposium at the Four Seasons Hotel, Toronto, 
Canada June 3-6, 1979. For further information and 
complete program, write J; S. Crawford, M.D., 555 
University Ave., Toronto, Canada M5G 1X8. 


CONFERENCE ON SUB-RETINAL SPACE 


‘ The Conference on Sub-Retinal Space will take 
place in Kubbutz Kiryat Anavim, Jerusalem, Oct. 
14-19, 1979. The meeting will concentrate on the 
following: anatomy, physiology, biochemistry, ex- 
perimental pathology, and clinical aspects. For fur- 
ther information, write Hanan .Zauberman, M.D., 
Hadassah University Hospital, Eye Departmerit, Je- 
rusalem, Israel. 


P 


MIAMI (OPTED DNO ie SOCIETY: 
FIRST ANNUAL WINTER SEMINAR 


The First Annual Winter Seminar of the Miami 
Ophthalmological Society, will be held at Vail, 
Colorado, Jan. 27-Feb. 3, 1979: For further informa- 
tion,'write David J. Singer, M.D., Program Chair- 
man and Secretary, Miami Ophthalmological So- 
ciety, 1160 Kane Concourse, Miami Beach, FL 
33154. 


$ 


NASSAU SURGICAL SOCIETY: 
INTRAOCULAR LENSES SYMPOSIUM 


The Ophthalmology Section of the Nassau Surgi- 
cal Society will hold a symposium on intraocular 
lenses, management of problems and complications, 
Dec. 13, 1978, between 1 and 5 PM at the Nassau 
County Medical Center, Hempstead Turnpike, East 
Meadow, New York. For further information, write 
J. S. Nauheim, M.D., 2025 Merrick Ave., Merrick, 
NY 11566. 


WILMER INSTITUTE: CURRENT 
CONCEPTS IN OPHTHALMOLOGY 
COURSE 


The Wilmer Institute of the Johns Hopkins Hos- 
pital will present a course, “Current Concepts in 
Ophthalmology," at the Cerromar Beach Hotel, 
Dorado Beach, Puerto Rico, Feb. 19-23, 1979. The 
program will highlight the medical and surgical 
management of diseases of the cornea, lens, vitre- 
ous, and retina. The registration fee of $350.includes 
a banquet. Registration is limited to 100 partici- 
pants. For further information, write to’ Walter J. 
Stark, M;D., Wilmer Institute, Johns Hopkins Hos- 
pital, 601 N. Broadway, Baltimore, MD 21205. 


ECTOPIA LENTIS CAUSED BY 
HOMOCYSTINURIA: NIH REQUESTS 
CONTACT WITH FAMILIES 


The cooperation of physicians is requested on a 
project to determine whether heterozygotes for 
homocystinuria, cystathionine synthase dificiency 
type, are at increased risk for some of the abnormali- 
ties prominent in homozygotes for this condition. 
—his project is currently being carried out by Har- 
vey Mudd, National Institute of Mental Health, 
Bethesda, Maryland, and Harvey Levy, Massachu- 
setts General Hospital, Boston, Massachusetts. They 
are soliciting the cooperation of any physician who 
is in touch with families with homocystinuric pa- 
tients and who is willing to send a questionnaire to 
such families. The questionnaire is brief (one page) 
and concerns the health status of the parents and 
grandparents of affected patients. Interested physi- 
cians are asked to write Dr. Mudd (Building 32A, 
Room 101, NIMH, Bethesda, MD 20014) or to | 
telephone him (301-496- 3528) if there are questions. 
He will provide the questionnaire, as well as a 
suggested covering letter explaining the project to 
the family, and a consent form. 





738 AMERICAN JOURNAL OF OPHTHALMOLOGY 


Patients with the cystathionine synthase deficien- 
cy type of homocystinuria often come to medical 
attention because of dislocation of the optic lenses, 
or complications secondary to such dislocation. 
Physicians who know of patients with ectopia lentis 
of uncertain cause are invited to submit urine sam- 
ples from such patients. Amino acid analysis for 
homocystine is offered, at cost, by Dr. Harvey Levy, 
Amino Acid Laboratory, Massachusetts General 
Hospital, Boston, MA 02114 (telephone 617-726- 
3885) as a means of making the diagnosis. A small 
random voided specimen is satisfactory. Dr. Levy 
will send directions and a shipping container for the 
specimen. 


TRAINING AIDS ON XEROPHTHALMIA 


Eight prototype training aids for use in the pre- 
vention and treatment of xerophthalmia and keta- 
tomalacia are available from Helen Keller Interna- 
tional, New York. The materials are aimed at health 
and nutrition personnel at all levels in developing 
countries. 

The aids, prepared in cooperation with the Nutri- 
tion Foundation and with support from the Agency 
for International Development, are being used by 
ministries of health, hospitals, universities and med- 
ical schools, and public health centers to teach the 
best methods for eradicating child blindness 
brought on by malnutrition and lack of vitamin A. 

The information ranges from latest scientific 
findings on the clinical diagnosis and treatment of 
nutritional blindness to simpler guides on the etiol- 
ogy, prevention, and treatment of the disease, and 
flip charts for use in teaching mothers the hazards of 
malnutrition and lack of vitamin A in a child's diet. 
Filmstrips, slide sets, plates, and illustrations are 
included. 

The flyer, “Conquering Xerophthalmia,” with de- 
scriptions of the aids and an order blank, may be 
obtained without charge by writing to Blindness 
Prevention Department, Helen Keller International, 
22 W. 17 St, New York, NY 10011. 


RESEARCH TO PREVENT 
BLINDNESS: 1978 TRUSTEES AWARD 
TO ROBERT MACHEMER 

Research to Prevent Blindness, Inc., presented its 
Trustees Award for Outstanding Ophthalmic 


Achievement to Robert Machemer Oct. 22, 1978, at 
the meeting of the American Academy of Ophthal- 
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Robert Machemer, M.D., recipient of the 1978 
Research to Prevent Blindness Trustees Award. 


mology in Kansas City, Missouri. Dr. Machemer was 
honored as “a physician and scientist whose creative 
genius has restored the gift of sight to many who 
would otherwise be hopelessly blind... by the 
introduction of pars plana vitrectomy . . . a revolu- 
tionary achievement which overcomes what once 
seemed an insurmountable obstacle to vitreous sur- 
gery, the extreme danger of attempting to remove 
opaque vitreous from the inner cavity of the eye 
without destroying its essential functions or the 
integrity of the globe.” 

The Research to Prevent Blindness Trustees 
Award consists of a citation and a $25,000 honorari- 
um financed from the personal contributions of the 
trustees. The award was established in 1966 to 
recognize those who have made extraordinary con- 
tributions toward tlie preservation of sight. 

Formerly at the Bascom Palmer Eye Institute of 
the University of Miami School of Medicine, Dr. 
Machemer became professor and chairman of the 
Department of Ophthalmology at Duke University 
Eye Center, Durham, North Carolina, in August 
1978. 
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VISUAL FIELD CHARTS 


Central and peripheral field charts are available without charge to authors 
who require them to illustrate their papers. Write to Editorial Correspondent, 
American Journal of Ophthalmology, 233 East Ontario Street, Suite 1401, 


Chicago, Illinois 60611. 


INSTRUCTIONS TO AUTHORS 


For the preparation of manuscripts for 
American Journal of Ophthalmology 


THE AMERICAN JOURNAL OF OPH- 
THALMOLOGY publishes original and 
timely contributions dealing with clinical 
and basic ophthalmology. Each article 
submitted is evaluated by two or more 
referees who recommend that the paper 
be (1) accepted unchanged, (2) returned 
for revision and subsequent editorial con- 
sideration, or (3) rejected. Acceptance is 
conditioned by. such factors as the origi- 
nality, significance, and soundness of the 
contribution; the suitability of the subject 
matter for subscribers of THE JOURNAL; 
and, the care with which the manuscript 
has been prepared. | 


Papers are accepted on the condition 
that they have not been published or 
accepted for publication in any other 
journal, whether printed in English or 
any other language. On occasion, a paper 
read before a society and published in the 
society's transactions will be considered 
if the society publication does not reach 
as wide an audience as the contribution 
merits. When submitting such a paper, 


the author must indicate the time and 
place of the meeting and the name of the 
society publication. It is not possible to 
coordinate the date of publication of such 
papers in THE JOURNAL with that in the 
society publication. 


Authors will be advised promptly of 
receipt of their papers. Thereafter they 
will be advised within 30 days of accept- 
ance, rejection, or need for revision. Man- 
uscripts that require extensive editorial 
correction or retyping will be returned for 
that purpose. 


MECHANICAL PREPARATION OF 
MANUSCRIPT The manuscript should 
be prepared in the style used by THE 
JOURNAL. A heavy grade of white bond 
paper measuring 81/» by 11 inches should 
be used. Margins should be at least 11/2 
inches on all sides. Paragraphs should be 
indented at least one-half inch. Two cop- 
ies must be submitted; carbon copies and 
machine-duplicate copies are acceptable 
only as second copies. 
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The entire manuscript should be 
double- or triple-spaced. Single-spacing 
should not be used anywhere in the man- 
uscript. The entire manuscript— 
including title page and footnotes, text, 
acknowledgments, references, tables, and 
legends—should be double-spaced. Rules 
and underlining should not be used any- 
where in the manuscript. 


The manuscript should be arranged in 
the following order: 

l. Title page (with footnotes) 

9. 'Text and summary 

3. Acknowledgments 

4. References 

5. Tables 

6. Legends for figures 
Each major section should begin on a 
separate sheet. 


TITLE PAGE The title page should 
be numbered page 1 and contain the 
running (abbreviated) heading, the title, 
each author's name and highest degree, 
and the city and state where the work was 
carried out. The institution and the orga- 
nization(s) sponsoring the study should 
be credited in a footnote. À second foot- 
note should give the name and mailing 
address of the author to whom correspon- 
dence should be directed. Each page after 
the title page should show the page num- 
ber, senior author's name, and running 
title in the upper righthand corner. 


ORGANIZATION OF CONTENT 
Manuscripts should be carefully organ- 
ized and prepared in the style used by THE 
JOURNAL. A statement of the problem 
should be presented first. The material 
and methods should then be precisely 
described. All techniques used should be 
described completely enough to permit 
the reader to duplicate the study. 


Instructions to Authors—CONT. 


Following a description of material 
and methods, the results of the study 
should be given. A section devoted to 
discussion should follow. The discussion 
should relate directly to the topic of 
the paper. 


Summary—Each paper must have a 
summary that describes the content of the 
paper in no more than 150 words. The 
author should state precisely what was 
accomplished, and avoid generalities. 


Acknowledgments—Sponsoring orga- 
nizations and grants should be acknowl- 
edged in the first footnote on the title 
page. Other acknowledgments follow the 
summary. 


REFERENCES The author is re- 
sponsible for complete and accurate 
references, including the proper capi- 
talization and accent marks used in for- 
eign-language publications. References 
must be numbered consecutively, accord- 
ing to their appearance in the text. Ex-ten- 
sive reviews of the literature are not 
desirable. Personal communications 
should be kept to a minimum. Reference 
to studies that have been accepted for 
publication, but not yet published, 
should indicate where they will be pub- 
lished, Reference to studies still in prog- 
ress should be described as such in the 
text without a reference number. Primary, 
not secondary, sources should be cited; 
references derived from encyclopedic re- 
views or textbooks are seldom acceptable. 
References should be cited in the text as 
follows: Allen and Smith! and Jones? 
described ... 


The names of all authors should be 
cited in the reference list. THE JOURNAL 
does not use the term et al. The following 
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Instructions to Authors—CONT. 


style is used by THE JOURNAL for period- 
icals (1) and for books (2): 

l. Terry, T. L.: Extreme prematurity 
and fibroblastic overgrowth of persistent 
vascular sheath behind each crystalline 
lens. Am. J. Ophthalmol. 25:203, 1942. 

2. Reese, A. B.: Tumors of the Eye, 2nd 
ed. New York, Hoeber, 1964, p. 91. 

Abbreviations of periodicals are listed 
in Index Medicus. If there is any ques- 
tion, the name of the publication should 
be written out in its entirety. 


TABLES Each table must be titled, 
numbered with an arabic numeral, and 
cited in the text. The title should appear 
directly below the designation, Table 1, 
and well below the title, a double rule 
(two parallel lines) should span the width 
of the table. Between this double rule and 
a similar, full-width single rule, a heading 
must be given for each column. Smaller 
rules spanning several columns can be 
used to separate main (several-column) 
headings from subheadings, if necessary. 
No other vertical or horizontal lines 
should be used. Each table should be 
double-spaced, and nothing in the table 
should be underscored. | 


Narrow columns are preferable. A table 
to be printed one-half page wide can 
include approximately 45 typewriter 
characters and spaces. A full-page table 
includes approximately 90 characters and 
spaces, when printed vertically, tables 
can accommodate 150 characters and 
spaces. 


Most symbols cannot be set in type. 
When they are necessary, they should be 
included by a professional artist in a 
graph or diagram, and not in a table. 
Suchggraphs or diagramis must have a 
separate legend, such legend should be 


typed separately, and not shown on the 


face of the artwork itself. 


ILLUSTRATIONS Graphs, diagrams, 


and photographs must not be mounted. 


Each illustration should be numbered 
and cited sequentially in the text. The 
figure number, an arrow indicating its 
top, and the author's name should be 
printed with a soft pencil, on the back. 


Each illustration must have a descrip- 
tive legend. These should be typed on 
manuscript pages (separate from the illus- 
trations themselves); the legend or figure 
number should never be incorporated in 
the illustration. Legends should be typed 
in the form used by THE JOURNAL, as 
follows: 


Fig. 1 (Jones, Smith, and Brown). His- 
tologic section of the eye (hematoxylin 
and eosin, X70). 


Authors are responsible for obtaining 
permission to reprint illustrations appear- 
ing in other publications. Before full-face 
or otherwise identifiable photographs can 
be published, the author must supply 
THE JOURNAL with a legal release. 


Graphs, diagrams, and line draw- 
ings—These must be prepared by a pro- 
fessional artist on heavy white paper 
with India ink. Heavier lines should be 
used for curves than for axes. Labels must 
be of uniform size, parallel to axes, and 
spelling and abbreviations must agree 
with those used by THE JOURNAL. 


Reproductions are enhanced if original 
art is scaled to the page size of THE JOUR- 
NAL (51/2 by 73/4 inches). Lettering must 
be planned with reduction to this size 
in mind; labels should be uniform and 
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large enough to be read easily after reduc- 
tion. 


Visual field charts—The forms used by | 


THE JOURNAL will be supplied to authors 
without charge. | 


Photographs—These must have a 
glossy finish and a sharp contrast. All 
labels, arrows, letters, and the like must 
be professionally applied. In a series of 
illustrations, all figures should be orient- 
ed in the same direction. Photographs 
should be the same size or larger than the 
intended reproductions. Figure widths in 
THE JOURNAL are 16 picas (23/4 inches, 
one column), 21 picas (31/2 inches), or 33 
picas (51/2 inches, two columns). 


Cropping—Cropping is done to ex- 
clude non-pertinent material from photo- 
graphs. The front surface of each photo- 
graph should be marked with a grease 
pencil to show the area that is to be 
engraved. 


COLOR Colored figures are used in- 
frequently. It is expected that authors will 
partially pay the cost of such pages. The 
charge for color is $500 per page. Both 
color transparencies and color prints must 
be submitted with the paper, together 
with a layout indicating the proposed 
distribution of the figures. 


GALLEY PROOFS The submitting 


author is provided with one set of galley 


Instructions to Authors—CONT. 


proofs. Corrections should be placed boéh 

in the margin and in the body of the text. 
Proofreading methods are described in 
the dictionary and style books listed be- 

low. In correcting the galleys, alterations - 
should be limited. The need for alteration 
can be minimized by careful preparation 
of the manuscript. The cost of extensive 
corrections must be paid by the author. - 


Galley proofs must be returned to the 
manuscript editor, Ophthalmic Publish- 
ing Company, 233 East Ontario St., Suite 
1401, Chicago, Illinois 60611, within 48 
hours of receipt. Failure to return galleys 
promptly may delay publication. 


REPRINTS The senior author of each 
paper is given 50 free tear sheets. Reprints : 
must be ordered at the time galley proofs 
are returned. 


SOURCE TEXTS 


THE JOURNAL recommends the follow- 
ing publications as guides to style, gram-. 
mar, spelling, and usage: : 

Council of Biology Editors, Committee | 
on Form and Style: CBE Style Manual, : 
3rd ed. Washington, D.C., American In- 


stitute of Biological Sciences, 1972. 


A Manual of Style, 12th ed. Chicago, 
University of Chicago Press, 1969. 


Strunk, W., Jr., and White, E. B.: The 
Elements of Style, 2nd ed. New York, 
Macmillan Co., 1972. _ | 
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best in ophthalmology... 


ANTERIOR SEGMENT FLUORESCEIN 
ANGIOGRAPHY. Michael H. Kottow, MD. The 
first major review of current world literature 
(including previously unpublished research) on 
this important subject. An outstanding collection 
of illustrations (some full color), solid technical 
information on the best way to perform this 
examination, and a multitude of documented 
cases offer the ophthalmologist a good working 
knowledge of anterior segment angiography. 
1978/286 pages/710 illustrations (including 

6 color)! $37.50 


THE MACULA: A Comprehensive Text and 
Atlas. Lawrence A. Yannuzzi, MD, Kurt A. Giller, 
MD, and Howard Schatz, MD. Some of the 
brightest and most talented practitioners in the 
field today present the ophthalmoscopic, 
diagnostic, and therapeutic aspects of the more 
common maculopathies. There is strong emphasis 
on fluorescein angiography as a key to better 
understanding the pathophysiology of macular 
disease and treatment, and as an aid to the 
clinician in developing a rational approach to argon 
laser photocoagulation. Well-organized and 
highly illustrated. 1978/about 448 pages/405 
illustrations (including 30 full-color) about 
$75.00 


"*»*9v-»599-»-»92929"."»929 & w e 9 9 5$ € € B ÓÁ V € € $ 9 € 9 9 9" 5» € B h^ 9" € 5» ^ 9 9 69 € ee 


Please send me: 

C] Hales: Contact Lenses (3850-8) $24.50 

[3 Klein: Microsurgery of the Vitreous (4654-3) $25.00 

[] Kottow: Anterior Segment Fluorescein Angiography 
(4757-4) $37.50 

[] Yannuzzi: The Macula (9322-3) about $75.00 


name 


address 


è 


city. state. 7in rade 
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CONTACT LENSES: A Clinical Approach to 
Fitting. Robert H. Hales, MD, FACS. This one 
book covers hard, soft, therapeutic, gas- 
permeable, Ocusert, and intraocular lenses in a 
clinically oriented “how-to” approach based on 
actual office practice. Anatomy, physiology, optics, 
and lens materials are discussed as they pertain to 
clinical contact lens work and unique clinical flow- 
diagrams help the practitioner select the proper 
kinds of contact lens and refit lenses. Contact Lenses 
is the most complete book in its field and 
indispensable in office practice. 1978/261 
pages/137 illustrations/$24.50 


MICROSURGERY OF THE VITREOUS: 
Comparisons of Instrumentation, Techniques, 
and Philosophies. Richard M. Klein, MD, EACS and 
Herbert M. Kalzin, MD, FACS. With an unbiased 
and integrated approach, the authors cover all of 
the important differences in surgical philosophy 
and instrumentation among the various schools in 
vitreous surgery. Especially helpful are clinical 
and technical comparisons of all commercially 
available vitrectomy instruments and the 
consistent format and precision of the supporting 
illustrations. So thorough and timely, readers will 
find information in this volume that is nowhere 
else in print. 1978/165 pages/75 illustrations} 
$25.00 


` All books sent on 20-day approval. Save postage and handling by 


enclosing payment with order. Maryland residents please add 596 sales 
tax. Prices subject to change without notice. 
Prices slightly higher outside U.S. 


CREDIT CARD PURCHASE 


(Check one) O VISA Li Master Charge 


card # expiration date 


TOLL-FREE TELEPHONE ORDERING (9 am to 4 pm) 


For ordering with or without charge card, call: 1-800-638-0672. 
Maruland recidonte call ealioct. 522.4521 
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SNMP One ortwo j daily instillations— In four available concentrations- 
uir uninterrupted 24-hour control to satisfy individual patient 
f OP i | requirements. 
e "rtChronicsimpleglaucoma — — n Therapy with PHOSPHOLINE 
^O elaucoma secondary toaphakia [ODIDE should employ the lowest effec- 


tive concentration. Therefore, the logical 
Minimize intraocular pressure choice for initiation of therapy is the 









220900700 0.03% strength — which probably has no 
pei a f werd i HR greater potential for side effects than 
: (JA as OF (UTNE C) Wat early oilocarpine. 


g Starting with this lowest concen- 
tration permits smooth transition to 
strengths of 0.06%, 0.125%, or 0. 25% 


QUU ELI when required. 
hacked by favo decades of clinical — 


- : Note: After reconstitution, PHOSPHOLINE 
* SUCCESS 45410 IRET acting Hor more IODIDE remains stable for about one month at 
Daten ~ iori. room temperature, or 12 months if refrigerated. 


(echóthiophate iodide 
for ophthalmic solution) 
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Phospholine bid 


(echothiophate jodide} 


in the management of chrome- 
simple glaucoma or : 
glaucoma secondary fo aphakia 






ng inionmstin. see package circular ) 
PHOSPHOLINE IODIDE* 
(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION) 


PHOSPHOLINE IODIDE is a long-acting cholinesterase inhib- 
itor for topical use. 
Indications: Glaucoma — Chronic. open-angle glaucoma. 


Subacute or chronic angle-closure glaucoma after indectorny or 


where surgery is refused or contraindicated Certain non-üveitic 
secondary types of glaucoma, especially glaucoma following 
cataract Surgery. 

Accommodative esotropia — Concomitant esotropias with a 
significant accommodative component. 

Contraindications: 1. Active uvealinflammation. 

2. Most cases of angle-closure glaucoma, due to the possibility 
of increasing angle block 

3 Hypersensitivity to the active or inactive ingredients 
Warnings: 1. Use in Pregnancy: Safe use of anticholinesterase 
medications during pregnancy has not been established, nor 
has the absence of adverse effects on the fetus or on the respira- 
tion of the neonate. 

2 Succinyicholine should bé administered only with great 
caution, if at all, prior to or duririg general anesthesia to patients 
receiving anticholinesterase medication because of possible 
respiratory or cardiovascular collapse. 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time 
undergoing treatment with systemic. anticholinesterase medica- 
ie for myasthenia gravis, because of possible adverse additive 
effects 
Precautions: 1. Gomoscopy is recommended prior to initiation 
of therapy 

2. Where there is a quiescent uveitis or à history of this condi- 
tion, anticholinesterase therapy should be avoided or used 
cautiously because of the intense and persistent miosis and 
ciljary muscle contraction that may occur 

3. While systemic effects are infrequent, proper use of the drug 
requires digital compression of the nasolacrimal ducts for a 
frunute or two following instillation to runumize drainage into the 
nasal chamber with its extensive absorption area The hands 
should be washed immediately following instillation 

4. Temporary discontinuance of medication is necessary if 
salivation, urinary incontinence, diarrhea, profuse sweating, 
muscle weakness, respiratory difficulties, or cardiac irregularities 
Occur. ° 

5 Patents receiving PHOSPHOLINE IODIDE who are ex- 
posed to carbamate or organophosphate type insecticides and 
pesticides (professional gardeners, farmers, workers in plants 
manufacturing or formulating such products, etc ) should be 
warned of the additive systemic effects possible from absorption 
of the pesticide through the respiratory tract or skin During 










6. An cholinesterase drugs should be used with extreme 
caution, if at all, in patients with marked vagotonia, bronchial 
asthma, spastic gastrointestinal disturbances, peptic ulcer, pri 
nounced bradycardia and hypotension, recent myocardial 
infarction, epilepsy, parkinsonism, and other disorders that m 
respond adversely to vagotonic effects. 

7. Anticholinesterase drugs should be emplóyed prior to 
ophthalmic surgery only as a considered risk because of the 
possibife occurrence of hyphema 

8. PHOSPHOLINE IODIDE (echothiophate iodide} should t 

used with great caution, if at all, where there is a prior history € 
retinal detachment. 
Adverse Reactions: | Although the relationship, if any, of rete 
detachiment to the administration of PHOSPHOLINE IODIDE 
has not been established, retinal detachment hag been report 
in a few cases during the use of PHOSPHOLINE IODIDE in ac 
patients without a previous history of this disorder 

2, Stinging, burning. lacrimation, lid muscle twitching. 
conjunctival and ciliary redness. browache, induced myopia v 
visual blurring may occur 

3. Activation of latent initis or uveitis may occur. 

4. iris cysts may form, and if treatment is continued, may 
enlarge and obscure vision. This occurrence is more frequent 
children. The cysts usually shrink upon discontinuance of the 
medication, reduction in strength of the drops or frequency ol 
instillation. Rarely, they may rupture or break free into the 
aqueous. Regular examinations are advisable when the drug 
being prescribed forthe treatment of accommodative esotror 

5. Prolonged use may cause conjunctival thickening, obstri 
tion of nasolacrimal canals. 

6. Lens opacities Occurring in patients under treatment for 
glaucoma with PHOSPHOLINE IODIDE have been reported 
and similar changes have been produced expenmentally in 
normal monkeys Routine examinations should accompany 
clinical use ot the drug. 

7, Paradoxical increase in intraocular pressure may follow 
anticholinesterase instillation. This may be alleviated by preso 
ing a sympathomimetic mydriatic such as phenylephrine 
Overdosage: Antidotes are atropine, 2 mg parenterally; 
PROTOPAM* CHLORIDE (pralidoxime chioride), 25 mg pe 
intravenously artificial respiration should be given if necessar 
How Supplied: Four potencies are available. 1.5 mg package 
for dispensing O 03%.solution, 3.0 mg package for 0.06% 
solution: 6.25 mg package for 0.125% solution; 12.5 mg 
package for 0.25% solution Also contains potassium acetate 
(sodium hydroxide or acetic acid may have been incorporatet 
adjust pH during manufacturing), chlorobutano! (chloral deri 
tive}, mannitof, boric acid and exsiccated sodium phosphate 
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OPHTHALMOLOGISTS 
FOR OPPORTUNITY —CANADA'S NORTH 


"Stanton Yellowknife Hospital, a 72-bed accredited facility, is 
*presently in the planning stage for a major expansion and de- 
velopment as a Territorial Health Centre and we are offering op- 
portunities for two Ophthalmologists-(F.R.C.S.) (C). 
1—-Department Head f 
1—Staff Ophthalmologist 
The Hospital based team provides regular travel clinics to com- 
munities of the Mackenzie and Great Slave Region. 
Plans are presently being made to establish an Ophthalmic 
Technicians Training Program. 
Yellowknife, the Capital and largest centre of the Northwest Ter- 
ritories, is a modern city of about 11,000 set in rugged Northern 
beautyland of the Midnight Sun; accessible via the Mackenzie 
Highway and daily jet service from Edmonton and Winnipeg. 
Qualifications: 
e L.M.C.C. 
e Registered in a Provincial College of Physicians & Surgeons 
(or eligible) 
e F.R.C.S.(C) (or eligible). 
Salary Range and Benefits: 
e Spec. Il! (Department Head) not less than-$53,000/yr 
» Spec | (Staff-Ophthalmologist) not less than $43,000/yr. 
(Negotiable depending on experience and qualifications) 
e Northern Housing Subsidy-81200/yr. 
e Continuing Education Leave 
e Pension and Group Life Plans (Under Development) 
e Four weeks annual vacation 
e Statutory holidays 
* Sick leave and other benefits. 
ier submit your complete resume and requests for informa- 
ion to: 
Mr. Nelson McClelland, Administrator 
STANTON YELLOWKNIFE HOSPITAL 
Box 10, Yellowknife, N.W.T. XOE 1HO 
Telephone 403) 873-3444-Hospital) Collect 
403) 873-8744-Residence) 
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` transformers when using your indirect ophthalmoscope. The El 
rechargeable power supply in the form of a comfortable belt. It is ideal for use in the operating 
room. It can be worn under the surgical gown and activated by a pressure switch without breaking 
sterile technique. Its comfort for long wear lies in the fact that it is light and that its weight 
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AMERICAN SOCIETY OF 
CONTEMPORARY OPHTHALMOLOGY 


14th Annua! Meeting and Scientific Assembly 
and 


international Glaucoma Congress ill 
January 14-19, 1979 
Caesars Palace - Las Vegas, Nevada 
40 Hours CME Credit/Category 1 


Over 100 leading ophthalmologists, under the leadership of Profs. Jose 1 Bar- 
raquer, H. Saul Sugar, Fritz Hollwich, Claes Dohlman, Harvey Lincoff, 
and Jahn Bellows, will present the latest information in clinical ophthalmology. 


IGC II will be a two-day program, conducted by world famous experts on 
the newest advances in glaucoma, emphasizing office procedures: early 
diagnosis of glaucoma using refined perimetric techniques, ophthal- 
moscopic observation of degeneration of retinal nerve fiber layer, 
fluorescein angiography, interpretation of optic disc changes, evalua- 
tion of water loading, epinephrine, and pilocarpine tests, new surgical 
techniques, and many other advances. Faculty wil! include Drs. Man- 
sour Armaly, Maurice Langham, Myron Yanolt, Bernard Schwartz, G. 
Scuderi, J. Wallensak, and many others. 


Other major seminars will include Intraocular Lens/Cataract Surgery 
chaired by Dr. Richard Troutman, Cornea and External Diseases 
chaired by Dr. Herbert Kaufman, Contact Lens Update chaired by Dr. 
Antonio Gasset, Vitreous/Choroid/Retina chaired by Dr. Harvey Lin- 
coff, and Cosmetic Surgery chaired by Dr. Pierre Guibor, all with pane! 
discussions and question-and-answer sessions. 

Tutorials and workshops will be offered in Microsurgery, IOL, Ultrasonog- 
raphy, Strabismus, External Ocular Diseases, Anterior Segment Dis- 
eases, The Lacrimal System; Gonioscopy, New Drugs, and many others. 
FOR FURTHER INFORMATION AND COMPLETE PROGRAM: American 
Society of Contemporary Ophthalmology, 6 N. Michigan Ave., Chicago, IL 
60602. (312) 236-4673. 
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may wall cords and 
ectric Camel™ is an advanced 


The Electric Camel™ will provide continuous bright light for almost two hours. It has a self 
contained charger and can be recharged 500-1000 times. It can be used with A-O, Xonix, 
Keeler, and MIRA indirect ophthalmoscopes. Units have been in use for two years without decrease 
in output or capacity to re-charge. 

The Electric Camel™ was developed by Dr. Daniel Weidenthal and Dr. Howard Kohn at the 
Retina Service of one of Cleveland’s leading hospitals. 
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$350 Ohio residents add 5.5% sales tax 


ndn TPE a SP mah rm nae h —————— 


: OPTICS INCORPORATED + 1104- Euclid Avenue * Cleveland, Ohio 44115 * Phone (216) 421-5210 
UM Please ship The Electric Camel™ for use with the 
po [ ] Check enclosed, Optics, |... 


indirect ophthalmoscope. 
_ Inc. (pays the postage in USA) 
i Ò] Bill me plus postage. 
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Announcement of the 
NINETEENTH ANNUAL 
INSTRUCTIONAL COURSE 
IN CONTACT LENS FITTING 


MARCH 29-30, 1979 
Immediately preceding 
New Orleans Academy Meeting 
Topic—“Cornea” — 
March 31-April 1, 1979 


NEW ORLEANS 
Sponsored by 
THE RUDOLPH ELLENDER 
MEDICAL FOUNDATION 
A.M.A.—approved as Continuing 


Medical Education Program 
(Sixteen Hours Credit in Category 1) 


PLACE: Fairmont Hotel, New Orieans 


TUITION: $195.00 (Please make check payable 
to Rudolph Ellender Medical Foundation) 
FACULTY 

ia V. AQUAVELLA, M.D., Rochester, New 


or 
ROBERT F. AZAR, M.D., New Orleans 
JOS A. BALDONE, M.D., New Orleans 
H. DWIGHT CAVANAGH, M.D., Atlanta, 
Georgia 
OLIVER H. DABEZIES, M.D., New Orleans 
MILES H. FRIEDLANDER, M.D., New Orleans 
G. PETER HALBERG, M.D., New York City 
JACK HARTSTEIN, M.D., St. Louis, Missouri 
RICHARD J. HESSE, M.D., New Orleans 
PAUL R. HONAN, M.D., Lebanon, indiana 
GEORGE H. JONES, M.D., Baton Rouge, 
Louisiana 
HERBERT E. KAUFMAN, M.D., New Orleans 
IAN MACKIE, M.D., London, England 
KEITH F. MORGAN, M.D., New Orleans 
WHITNEY G. SAMPSON, M.D., Houston, Texas 


TOPICS: Conventional hard contact lenses, hy- 
drophilic soft gel lenses, silicone lenses, oxygen 
permeable hard contact lenses, aspheric, bifocal 
and variable focus lenses, infraocular lens im- 
plants, keratophakia and keratomileusis. 
Pre-Course Basic Lectures: 4 hours on the 
basics of hard and soft contact lens fitting on 
Wednesday afternoon, March 28, 1979— 
Additional tuition $35.00 

Basic Lectures: By Industry-—no additional fee, 
Thursday and Friday evenings, March 29-30, 
1979. 

Post-Course Modification Seminar: Saturday, 
March 318t—8:30 a.m.—12 noon—Hard Lens 
Modification Course with audience partici- 
pation—Limit 36 Persons-—Additional tuition 
$35.00 


For further information contact: 
Jos. A. Baldone, M.D. 
Roof, Delta Towers, 1732 Canal St. 
New Orleans 70112 USA 
Ph: (504) 524-9729 


SPECIAL CONVENTION HOTEL RATES 
Ladies Day Activities: 
Usually French Quarter and Garden District 


' Box 2829 


DMV Contact Lens 


Remover 


The NO STRETCH Method of 
Contact Lens Removal 


So simple. so far superior to the manual 
method of stretching the eyelids, that every one 
of your patients should use this procedure for 
removing contact lenses. Just the wetting of the 
cup and a gentle touch to the lens does it. 
Complete with carrying case. 


Available from your contaci lens laboratory 


OVERSEAS OUTLET: 


Willi Ott Kontaklinsen 
Stauffacherstrasse 5, 8004 Zurich, Switzerland 


DMV Contact Lens Company 
Zanesville, Ohio 43701 


Phone: (614) 452-4787 a. 





For the Discriminating 
Eye Physician 


Depend on the Services of a 
Guild Optician 


IN LYNCHBURG, VA. 


A. G. JEFFERSON 


INC. 


Tate Springs Office 
2010 Tate Springs Road 


Downtown Office 
Allied Arts Buildings 


REGISTERED OPTICIANS 
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BAYLOR COLLEGE OF MEDICINE 
Department of Ophthalmology 


Announces a 
BASIC COURSE IN KPE 
(Kelman "Phaco-Emulsification") 


FACULTY 
Jared Emery, M.D. 
Course Director 


SPECIAL GUEST: JAMES LITTLE, M.D. 


Milton Boniuk, M.D. Donald Ford, M.D. 
Guy Knolle, M.D. David Paton, M.D. 
Jack Thurmond, M.D. 


This is a comprehensive course in the surgical techniques of KPE. Detailed instruction is given in 
patient selection, preoperative considerations, the "nine steps of KPE," and postoperative care. In- 
traocular lenses and their use with KPE are also discussed. Live surgery is observed with commentary by 
experienced KPE surgeons. Courses are limited to fifteen to assure personalized attention during 
practice surgery sessions. ; 

COURSE DATES 
January 26-28, 1979 
April 6-8, 1979 


Contact Susan Serratt for further information 


Cullen Eye institute 

6501 Fannin, NC200 

Houston, TX 77030 
(713) 790-5941 
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"LL A Lens For All _ 4 
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derald L. Tennant, M.D. 


A concise, illustrated book which describes in 
detail Dr. Tennant’s technique for implantation of 
the Choyce-type pseudophakos in both primary 
and secondary cataract cases. 

This instructional manual deals with lens 
fixation, intracapsular vs. extracapsular extraction, 
complications during surgery and how to avoid 
them, postoperative care, and other vital subjects. 


x | STEP-BY-STEP ILLUSTRATED INSTRUCTIONS 
ii AND "PEARLS" FOR THE CHOYCE-TYPE 
INTRAOCULAR IMPLANT SURGEON 


NO AR ANAM ra cA A L0 M A Argh eA Bia eA A, vet D A rah cA ah woh rat A A cP eh A cP neh ca col oh oh AR LA LP ah eA aA Brel cath het 





A Ee MPH dinum mM cink GIP SO Hi i i et Ce NY ic GERMANS A SY dei een CEE Gi semi sir dA 


Please send copy(s) of “A Lens For All Seasons” $20.00 each 


Enclosed is my check or money order in the amount of $ 





TO: MADISON OPTICAL, INC. 
101 NORTH ZANG BLVD DALLAS, TEXAS 75208 


A a ee ae | 
€—— — — See 
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FIFTY-SECOND ANNUAL 
NEW YORK EYE AND EAR INFIRMARY 
' CLINICAL CONFERENCE 


MAY 17 and 18, 1979 
MARRIOTT'S ESSEX HOUSE 
NEW YORK CITY 


"ANTERIOR SEGMENT SURGERY" 
NEW TECHNIQUES 
CONTROVERSIES 
COMPLICATIONS 


SPEAKERS 
Charles R. Beyrer, M.D. Mark E. Hammer, M.D. 
Robert J. Brockhurst, M.D. K. Buol Heslin, M.D. 
James E, Burris, M.D. David A. Hiles, M.D. 
Jorge N. Buxton, M.D. Gerald B. Kara, M.D. 
Francis E. Cangemi, M.D. Charles D. Keiman, M.D. 


C. Frank Chambers, M.D. Joseph H. Krug, M.D. 
Norman C. Charles, M.D. Gerard R. Labay, M.D. 
John S. Crawford, M.D. Alfred Lachterman, M.D. 
Robert C. Drews, M.D. Morton L.. Rosenthal, M.D. 
Tibor G. Farkas, M.D. John H. Sheets, M.D. 
John R. Finlay, M.D. John T. Simonton, M.D. 
Louis J. Girard, M.D. Hampson A. Sisler, M.D. 
G. Peter Halberg, M.D. Richard C. Troutman, M.D. 
Robert C. Welsh, M.D. 


OTHERS TO BE ANNOUNCED 
AMA-CME Credits, Category 1: 16 


Registration fee: $150.00 Luncheons and Dinner included— with spouse, (Dinner) $175.00. Residents: $50.00 (Lunch- 
eons and Dinner included—with spouse (Dinner) $75.00. 


For registration and further information, please write: Jane Stark, Conference Registrar 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 





PALO ALTO RETINAL GROUP 
and 
STANFORD UNIVERSITY DIVISION OF OPHTHALMOLOGY 


and 
ZWENG MEMORIAL RETINAL RESEARCH FOUNDATION 
announce 


THE PALO ALTO COURSE ON DIABETIC RETINOPATHY 
January 18 & 19, 1979 


Faculty 
LLOYD M. AIELLO, M.D.— Jostin Clinic, Boston 
LAWRENCE V. BASSO, M.D.—Palo Alto Medical Clinic, Palo Alto 
STEVEN T. CHARLES, M.D.—Memphis, Tennessee 
JOHN COLWELL, M.D.-—University of So. Carolina, Charleston 
JOSE CUNHA-VAZ, M.D.—University of Illinois Eye & Ear Infirmary, Chicago 
HERBERT DAVIS, Ph. D.—University of Nebraska, Omaha 
PETER H. FORSHAM, M.D.—-University of California, San Francisco 
ROBERT L. JACK, M.D.-—Palo Alto Retinal Group & Stanford University, Menio Park & Palo Alto 
HOWARD B. LASSMAN, Ph. D.—Somerville, New Jersey 
FRANCIS A. L'ESPERANCE, M.D.— Columbia-Presbyterian, New York City 
HUNTER L. LITTLE, M.D.—Palo Alto Retinal Group & Stanford University, Menlo Park & Palo Alto 
' ARNALL PATZ, M.D.—Johns Hopkins, Baltimore 
A. RALPH ROSENTHAL, M.D.—Stanford University, Palo Alto 
ALAN SHABO, M.D.-—University of California, Los Angeles 
DAVID SUTHERLAND, M.D.—University of Minnesota, Minneapolis 


The course will cover current concepts on pathogenesis of diabetic retinopathy, medical management of diabetes, 


indications and techniques of argon laser photocoagulation and vitrectomy surgery, and indications for hypophysec- 
tomy. Cornplications of present therapy and horizons for future therapy will be presented. 


FOR REGISTHATION: 
Retinal Course Coordinator (415) 323-0231 
Zweng Memorial Retinal Research Foundation 
1225 Crane Street 


a A m Ma mm 
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WAL ee 


GONIO-GEL 


A STERILE GEL OF METHYLCELLULOSE 4000 cps 2.5% 
Preservatives: Methylparaben and Propylparaben 


VALUABLE FOR BONDING 
OF GONIOSCOPIC PRISMS 
TO THE CORNEA 





Simplifies gonioscopy in 
upright and recumbent 
positions 


Reduces fluid spillage 


Helps maintain a tight 
lens fit 






Index of refraction 1.336 


Apply small amount of Gel to inner surface of Gonio lens. 
Available in 144 ounce ophthalmic tubes. 


MURO PHARMACAL LABORATORIES, INC. 


121 Liberty Street » Quincy, Mass. 02169 
Area Code 617 « 479-2680 
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CORNEAL AND 
EXTERNAL DISEASES 


February 15-16, 1979 


The faculty will present an overview of corneal 
and external diseases with emphasis on the 
practical aspects of their diagnosis and treat- 
ment. Various diseases will be discussed with 
respect to their clinical presentations, the useful- 
ness of bacteriologic and cytologic methods of 
diagnosis and specific recommendations for 
treatment. Lectures will deal with methods of 
diagnosing infectious and allergic ocular condi- 
tions and the medical and surgical management 
of these diseases. Adequate time will.be devoted 
to question periods and panel discussions so that 
contrasting views regarding diagnosis and therapy 
can be considered. 


For further information contact: Extended Pro- 
grams in Medical Education, University of Califor- 
nia, Room 569-U, Third and Parnassus Avenue, 
San Francisco, California 94143 or call (415) 
666-4251. 





"CURRENT CONCEPTS IN 
ANTERIOR SEGMENT 
SURGERY AND DISEASE" 


A Post-Graduate Seminar 
Presented by the 


Department of Ophthalmology 
Emory University School of Medicine 
Atlanta, Georgia 


December 7 and 8, 1978, at the 
Peachtree Plaza Hotel 
Followed by the 
Fourth Annual Emory-Grady Eye 
Residents/Alumni Meeting 
December 9, 1978 


Faculty 
Claes H. Dohlman, M.D., 
Boston, Massachusetts 
Stuart I. Brown, M.D., 
Pittsburgh, Pennsylvania 
Peter R. Laibson, M.D., 
Philadelphia, Pennsylvania 
Hichard H. Keates, M.D., 
Columbus, Ohio 


For application, please write to: F. Phinizy Cal- 
houn, Jr., M.D. 1365 Clifton Road, N.E., Atlanta, 
Georgia 30322 


Registration fee $175. Approved for 12 hours 
ieu Category |, AMA Physician’s Recognition 
ward. 


THE EYE FOUNDATION 
OF AMERICA 


PRESENTS A 


GLAUCOMA 
SYMPOSIUM 


FEBRUARY 9 AND 10, 1979 


The Royal Orleans Hotel 

621 St. Louis Street 

New Orleans, Louisiana 70140 
Telephone: 504-529-5333 


SYMPOSIUM CHAIRMAN: 
GEORGE M. HAIK, M.D. 


GUEST SPEAKERS 


Andrew de Roetth, Jr., M.D. 
Institute of Ophthalmology 
Columbia Presbyterian Hospital 


George L. Spaeth, M.D. 
Temple University 


H. Dunbar Hoskins, Jr., M.D. 
University of California 
San Francisco, California 


B. Thomas Hutchinson, M.D. 
Harvard University 


David G. Campbell, M.D. 
Emory University 


David K. Dueker, M.D. 
Howe Laboratory 
Massachusetts Eye and Ear Infirmary 


TUITION: 
Practicing Physicians $150.00 
Residents No Tuition 


The Eye Foundation of America certifies that 
this continuing medical education activity meets 
the criteria for 14 hours of credit in Category 2 
for the Physician's Recognition Award of the 
American Medical Association. 


FOR REGISTRATION AND FURTHER 

INFORMATION PLEASE CONTACT: 
Kenneth G. Haik, M.D. 
Symposium Coordinator 
The Eye Foundation of America 
823 Maison Blanche Building 
New Orleans, Louisiana 70112 
Telephone: 504-581-3714 
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KRESGE EYE INSTITUTE 
OF 
WAYNE STATE UNIVERSITY SCHOOL OF MEDICINE 
Presents a five-day intensive continuing education course 


OPHTHALMOLOGY: BASIC AND CLINICAL REVIEW 


November 27-December 1 , 1978 
Hyatt Regency 
Dearborn, Michigan 


OPTICS AND REFRACTION ................... sese Jack Holladay, M.D., Clinical Instructor, 
(6 hours) Department of Ophthalmology, University 
of Texas Medical School at Houston 


NEUROANATOMY AND NEURO-OPHTHALMOLOGY ....David Cogan, M.D., Medical Officer, Na- 


(4 hours) tional Eye Institute 
PATHOLOGY Loo od red enr Fee i NP ERE Qao AER Myron Yanoff, M.D., Chairman, Depart- 
(4 hours) ment of Ophthalmology, University of 
Pennsylvania, Director of Scheie Eye 
institure 
PATHOLOGY ll. ocooI orbs ORB Lc pt E V noA badd Myron Yanoff, M.D. 
(4 hours) 
STRABISMUS 215i née PRR UE ERERA UI LARES Robert D. Reinecke, M.D.,Professor and 
(4 hours) j Chairman, Department of Ophthalmol- 
ogy, Albany Medical College of Union 
University 
CORNEA AND EXTERNAL DISEASES ................. Juan Arentsen, M.D., Assistant Profes- 
(4'hours) sor, Jefferson University; Associate Di- 
rector, Cornea Service, Wills Eye Hospi- 
tal 
PHARMACOLOGY AND THERAPEUTICS .............. Joel S. Mindel, M.D., Assistant Professor, 
(4 hours) Department of Ophthalmology, Mt. Sinai 
School of Medicine 
GLAUCOMA AND METABOLIC DISEASES ............. Stephen M. Podos, M.D., Professor and 
(4 hours) Chairman, Department of Ophthalmólogy, 
Mt. Sinai School of Medicine 
EMBRYOLOGY & ANATOMY ............. eer David M. Worthen, M.D., F.A.C.S., Profes- 
(4 hours) sor and Head, Division of Ophthalmology, 
University of California San Diego 
MEDICAL OPHTHALMOLOGY ........................ Paul Henkind, M.D., Ph.D., Professor and 
(4 hours) Chairman, Department of Ophthalmology, 
Montefiore Hospital and Medical Center 
BANQUET SPEAKER .................. eee nnn Bruce E. Spivey, M.D., Professor and 


Chairman, Department of Ophthalmol- 
ogy, Pacific Medical Center 


COURSE DIRECTOR: Maurice Croll, M.D. « CO-DIRECTORS: Leo Croll, M.D., and Frank Nesi, M.D. 


KRESGE EYE INSTITUTE FACULTY: 
John W. Cowden, M.D., Karni W. Frank M.D., Robert N. Frank, M.D., Garron Klepach, M.D., 
Robert S. Jampel, M.D., Ph. D., Harold Weiss, M.D., Dong Shin, M.D. Ph.D. 
THIS COURSE IS AN EXCELLENT AID IN 
PREPARATION FOR BOARD AND RECERTIFICATION EXAMS 


REGISTRATION FEE: $450.00 (includes syllabus, coffee breaks, luncheons and banquet) Residents 
$200.00; Michigan Residents $150.00 (Letter from department head or chief required). : 


REGISTRATION IS LIMITED 
For more information, write or call: Division of Continuing Medical Education, 
Wayne State University School of Medicine, Detroit, MI 48201, (313) 577-1180 


Checks should be made payable to WAYNE STATE UNIVERSITY 
Category | Continuing Medical Education: 42 Hours 
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` Topcon Aspheric Lenses 


a The economical alternative in 
| eee . indirect ophthalmoscopy 

| Law for crisp optical quality 
without surface 
reflections. 












hard lens coating on both. 
surfaces, Topcon Aspheric 
Lenses eliminate surface 
reflections and produce highly 
distinct and accurate retinal images from edge to edge. 


M E 


And as you might expect from Topcon, our new Aspheric 
Lenses give you more for less—superb Topcon optical 
quality combined with a significant price advantage. 


Three powers are available: 14D, 20D, and 30D. Each 
lens is mounted in a lightvveight aluminum ring and sup- 
plied with its own hard-shell case for easy carrying and 
safe storage. 


Consult your local dealer for our uncompromising eco- 
nomical alternative: the Topcon Aspheric Lens system. 


TOPCON 


A New World of Precision Optics 
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10th ANNUAL ESTELLE DOHENY EYE FOUNDATION CONFERENCE 


DIAGNOSTIC TECHNIQUES 
IN OPHTHALMOLOGY 


Practical Aspects of interpretation and Therapy 





i > ape Cu koe Noe 
: een Ce agb ctae 4 Uxor ERAT 
Lo C asa qe Re = : ie 3 nte shh dd. Ne rer 


ED ESTELLE DOHENY EYE FOUNDATION 


December 14, 15, 16: 1978 
University of Southern California Health Sciences Campus, Los Angeles, California 


Ultrasonography —Electrophysiology —Orbital Diagnosis—Office Diagnostic Techniques— 
Fluorescein Angiography —Oncology/Pathology/Clinicopathologic Correlations 


Thursday: Basics A & B Scan, Exam Techniques, Intraocular Diagnosis, Vitrectomy Evalua- 
tions, Pre-operative Cataract Evaluation, Intraocular Foreign Bodies, Retinal Physiology, ERG, 

OG, VER, Clinical Applications of Electrophysiology, Color Vision Testing, Specular Micros- 
copy, Tear Deficiency, Visual Acuity, Bright Flash 


Friday: Radiological Techniques in Orbital Diagnosis, Computerized Tonography, Ultrasound & 

Doppler in Orbital Diagnosis, Laboratory Diagnosis of Thyroid Disease, Drugs in Ocular Diag- 

nosis, Background, Basics & Perspectives in =Iuorescein Angiography, Retinal Vascular Dis-* 
ease, Diabetes, Intraocular Tumors, Iris Angiography, Macular Diseases, 


Saturday: Melanotic Epibulbar Lesions & Syndromes, Cornea and Conjunctival Epithelial 
Tumors, Cytology in Ocular Diagnosis, Iris umors, Lid Lesions, Intraocular Melanomas, 


Oncology and Ocular Melanomas, Lymphoid Tumors, Electron Microscopy, Participating 
Workshops in, Ultrasound, Pathology, Microbiology, Electrophysiology and Photography. 





The Estelle Doheny The A. Ray and Wendell C. Irvine 
Memorial Lecture Memorial Lecture 

Lorenz E. Zimmerman, M.D. William F. Hoyt, M.D. 

GUEST FACULTY ESTELLE DOHENY EYE FOUNDATION —USC FACULTY 
Sandra Frazier Byrne James R. Brinkley, M.D. Thomas E. Ogden, M.D., Ph.D. 
Robert Foos, M.D. Kenneth R. Diddie, M.D. Ralph S. Riffenburgh, M.D. 
Kenneth J. Hoffer, M.D. Jerry F. Donin, M.D. Stephen J. Ryan, M.D. 
William F. Hoyt, M.D. A. Ray Irvine, Jr. M.D. Charles J. Schatz, M.D. 
Fred Jakobiec, M.D. Robert J. Lukes, M.D. H. John Shammas, M.D. 
Barry M. Kerman, M.D. Bill Milam Ronald E. Smith, M.D. 
Michael J. Mastrangelo, M.D. Don Minckler, M.D. Alan A. Snyder, M.D. 
Thomas H. Newton, M.D. A. Linn Murphree, M.D. Mel Trousdale, Ph.D. 

Karl Ossoinig, M.D. Anthony B. Nesburn, M.D. T. R. Wood, M.D. 

Joel Pokorny, Ph.D. John Nicoloff, M.D. 

Jerry A. Shields, M.D. Richard Obe-, M.D. 


Lorenz E. Zimmerman, M.D. 


Tuition: $250 (includes course abstract, luncheons, social 
hours, coffee breaks and dinner dance). 


Certified for 21 hours credit, Category 1, AMA, CMA Continuing Medical Education 
CONFERENCE DIRECTOR: Don Minckier, M.D. 


EnrAnniinratinn. 
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SELECTED TOPICS IN OPHTHALMOLOGY 


Presented By 


SCHOOL OF MEDICINE 
MEDICAL COLLEGE OF GEORGIA 
March 26-28, 1979 


Savannah Inn and Country Club 
Savannah, Georgia 


Speakers: 


F. C. Blodi, M.D. 
Bruce Spivey, M.D. 
Bradley Straatsma, M.D. 
and 


Faculty of the Department of Ophthalmology 
Medical College of Georgia 


This course is accredited for 12.5 hours in Category ! of the Physician’s Recognition Award of 
the American Medical Association. 


Enrollment is limited. For further information contact: 


Division of Continuing Education 
Medical College of Georgia 
Augusta, Georgia 30901 

(404) 828-3967 


BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
AT STANFORD 


July 2 through September 7, 1979 


Held in conjunction with the Northern California Universities: 


University of California, San Francisco 
Pacific Medical Center 
University of California, Davis 

. Stanford University 


Sections include Anatomy, Electron Microscopy, Microbiology and Immunology, Pathology, 
Physiology, Biochemistry, Embryology and Genetics, Motility, Pharmacology and Toxicology, 
Neuro-ophthalmology, Optics and Theory of Refraction. 


Instructors include Doctors C. Beard, P. Boeder, B. Crawford, C. Dawson, A. Dellaporta, P. Ellis, 
W.R. Green, M. Hall, J. Hetherington, Jr., A. Jampolsky, S. Kramer, H. Kolder, R. O'Connor, 
G. Paris, K. Richardson, A.R. Rosenthal, A. Scott, R. Shaffer, R. Sogg, W. Stell, P. Thygeson, 
D. Worthen and many others on the faculty of 60. 


Tuition is $850.00. For further information and application forms, please write to J.W. Bettman, 
M.D., Division of Ophthalmology, A-227, Stanford Medical Center, Stanford, California 94305. 
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convenient method for storage of aluminum, this impact-resistant 

tubes. Outstanding as backup tray protects your tubes as well cone E anaes Ei 
storage for refilling the steriliza- as providing a convenient way of able in standard d uM Ur 
tion tray. Sterilization and handling...with : 





special sets, Special sizes may be 
obtained upon request. 


Ho, e eo i Measuring ** LT. Jones M.D., Dacryocystorhinostomy, American Journal of Ophthalmology, 
i Pa Scal Volume 59, No. 5, May. 1965. 
ep! ca e . J.C. Mustarde', L.T. Jones M.D. and A. Callahan M.D., Ophthalmic Plastic Surgery--- 
ZU This anodized Up-To-Date, Aesculapius Publishing Company, 1970. 
ME aluminum scale L.T. Jones M.D. and J.L. Wobig M.D., Surgery of the Eyelids and Lacrimal System, 


fast way of 


l : í "n E now gives you a Aesculapius Publishing Company, 1976. 
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YOU Now GIVE 
THE FINEST PROFESSIONAL SERVICES 


YOU cAN ALSO PROVIDE 
THE WORLD'S FINEST CORNEAL LENSES 


1. Pitch polished. 
2. Stress-free English plastic. 
3. Modern Arc optical inspection assures Lensometer 
image and optics like finest microscopic lenses. 
. Unparalleled tolerances: 


a. thickness 0.01 mm 
b. curvature 0.12 diopters 
C. power 0.12 diopters 


. 24 hour delivery anywhere in U.S. 
. Technological assistance when problems arise. 
. Call our WATS line. We pay charges. 


SOPER INTERNATIONAL OPHTHALMICS 


ivision of 


corneal lens company 


P.O. Box 22703 » Houston, Texas 77027 
WATS 800-231-3561 - TEXAS WATS 800-392-2279 
LOCAL 524-4661 





Announcing 
FIFTH INTERNATIONAL CONGRESS 


FOUNDATIONS OF 
RETINAL DISEASE AND THERAPY 


October 4, 5, 6, 1979 


Sponsored by 
The Department of Ophthalmology 
University of lowa College of Medicine 
lowa City, lowa 


A Congress of distinguished research scientists and clinicians 


e To present current knowledge in anatomy, physiology and pathology of the retina and the 
vitreous 
i 


* As it applies to the diagnosis and therapy of choroidal, retinal and vitreal disease 
WATCH FOR FUTURE ANNOUNCEMENTS! 


This monocular microscope for 2 
observers provides 10 times magnifi- 
cation through an easily-read cross 
pattern which permits rapid identifi- 
cation of specific eye areas. 


It is designed to allow participation in 
the examination by your professional 
colleague or by the student, the tech- 
nician or the nurse. It also allows the 
teaching of applanation tonometry 
with the Applanation Tonometer T900. 


The microscope 7100 fits all original 
Haag-Streit slit lamps 900, it is the 
perfect solution for both joint consul- 
tation and instruction. 


For further information contact your 
nearest Haag-Streit representative 
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GLAUCOMA SYMPOSIUM 
DECEMBER 7, 8, 9, 1978 


$ sponsored by 


CATARACTS AND 
INTRAOCULAR LENSES 


ANTERIOR SEGMENT 
RECONSTRUCTION 


CORNEAL AND 
EXTERNAL DISEASES 








DEPARTMENT OF OPHTHALMOLOGY Saws 
UNIVERSITY OF SOUTH FLORIDA 4 t. CKNS 
TAMPA, FLORIDA 33612 ie de 


NN s 
D 


The Wilmer Institute 


S 
` 


E ANN 









Douglas R. Anderson, Miami 


Stephen M. Drance, Vancouver 
Joseph S. Haas, Chicago 
Jonathan Herschler, Miami 
Allan E. Kolker, St. Louis 
William E. Layden, Tampa 










E Ine Johns Hopkins Hospital R 7 


NS at À 
M The Cerromar Beach Hotel E 


Dorado Beach, 
Puerto Hico 







Samuel D. McPherson, r., Durham 
Robert N. Shaffer, San Francisco 
Richard ]. Simmons, Boston 
George L. Spaeth, Philadalphia 


For Information: 


William E. Layden, M.D. 
Box 21 MDC 
USF Medical Center 
Tampa, Florida 33612 


Registration fee $175.00 
($50.00 Residents and Fellows) 


VITREO- RETINAL 
SURGERY 


presents 


Current Concepts 
in Ophthalmology 


A course designed for the ophthalmologist in 
clinical practice with particular emphasis on an 
up-to-date review of the medical and surgical 
management of selected topics in corneal, ex- 


CLINICAL FELLOWSHIP 


IN 


PRACOEMUI ud ICATION 
INTRAOCULAR LENSES 


FIFTH CONSECUTIVE YEAR 


Taking applications now 
for July 1979 


^ 


For details write or call: 


ORAM R. KLINE, JR., M.D. 


104 W. Red Bank Ave. 
Woodbury, N. J. 08096 


Phone: 609-845-3546 





ternal, and vitreo-retinal diseases. 


Course Directors 
Walter J. Stark, Baltimore 
Lawrence W. Hirst, Baltimore 


Faculty 
A. Edward Maumenee, Baltimore 
Dan B. Jones, Houston 
Jose Berrocal, Puerto Hico 
Irene H. Maumenee, Baltimore 
Ronaid G. Micheis, Baltimore 
Ronald E. Smith, Los Angeles 
Charles P. Wilkinson, Oklahoma City 


Accreditation 
A.M.A. approved for 30 hours in Category Í 


Registration 
Fee: $350 


Deadline: December 10, 1978 
Limited to 100 participants 


Information: 
Program Coordinator 
Office of Continuing Education 
The Johns Hopkins Medical Institutions 
Tumer Auditorium Room 22 
720 Rutland Avenue 
Baltimore, MD 21205 


(301) 955-5490 
(Precedes Xll Pan Am Congress. Miami, Feb. 25) 


See —M————ÀÀ—MÓR 
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KRESGE EYE INSTITUTE 
of Wayne State University 
and 


WAYNE STATE UNIVERSITY SCHOOL OF MEDICINE, 
DEPARTMENT OF OPHTHALMOLOGY 


are pleased to announce a 


SYMPOSIUM ON GLAUCOMA SURGERY 


honoring 
H. SAUL SUGAR, M.D. 


May 17-18, 1979 
Detroit Plaza Hotel « Renaissance Center 
Detroit, Michigan 


PROGRAM DIRECTOR: Dong H. Shin, M.D. 
CO-DIRECTORS: Maurice Croll, M.D., & Robert S. Jampel, M.D., Ph.D. 


PROGRAM FACULTY 


Hugh Beckman, M.D. 

John G. Bellows, MD., Ph.D. 

A. Robert Bellows, M.D. 

Max Forbes, M.D. 

Miles A. Galin, M.D. 

John Hetherington, Jr., M.D. 
Marvin L. Kwitko, M.D. 

Pau! R. Lichter, M.D. 

Samuel D. McPherson, Jr., M.D. 
Irvin P. Pollack, M.D. ` 
Harold G. Scheie, M.D. 

Bernard Schwartz, M.D. Ph.D. 
Dong H. Shin, M.D. Ph.D. 

H. Saul Sugar, M.D. 

David M. Worthen, M.D. 


KRESGE EYE INSTITUTE FACULTY: 
John W. Cowden, M.D.; Karni W. Frank, M.D.; Robert N. Frank, M.D. 
Robert S. Jampel, M.D., Ph.D; Garron Klepach, M.D.; 
Dong H. Shin, M.D., Ph.D.; Harold Weiss, M.D. 


REGISTRATION FEE: $150.00 (includes coffee breaks, luncheons and banquet) Residents in training 
$100.00. 


BANQUET honoring H. Saul Sugar, M.D., May 17, 1979: No additional fee to registrants; guests of 
registrants and interested Ophthalmologists NOT registered for the program are invited to attend the 
banquet. FEE: $30.00. 


HOTEL: A block of rooms have been reserved for participants at the Detroit Plaza Hotel, Renaissance 
Center, Detroit, MI 48243. (313) 568-8200. Our special rates are $40.00, for singles and $50.00, for 
doubles or twins. You must mention this Wayne State University program. MAKE YOUR RESERVA- 
TIONS EARLY. 


INFORMATION: For further information please contact Mr. Bud Prieur, Division of Continuing Med- 
ical Education, Wayne State University School of Medicine, 1206 Scott Hall, 540 E. Canfield, Detroit, 
Michigan 48201 (313) 577-1180. 


TO REGISTER: Make check pavable to WAYNE STATE UNIVERSITY. Mail to the above address. 


AMERICAN JOURNAL OF OPHTHALMOLOGY 99 


STRABISMUS SURGERY 
Sponsored by 
THE POST GRADUATE INSTITUTE 
OF THE 


NEW YORK EYE EAR INFIRMARY 
April 23 and 24, 1979 


A comprehensive course emphasizing up-to-date operative indications, techniques and 
post-operative management in the surgery of strabismus. 


FACULTY 


DIRECTOR-—-John S. Hermann, M.D. 
Howard Eggers, M.D. Robert Strome, M.D. 
Philip Knapp, M.D. Sara Shippman, C.O. 
Donelson R. Manley, M.D. Suzanne Veronneau-Troutman, M.D. .. 
Robert C. Reinecke, M.D. l 


LECTURES, FILMS and VIDEO-TAPES 
AMA-CME Credits, Category 1: 16 
Registration fee: $200.00 Limited enrollment 


For registration and additional information, please write: Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 


THE DEPARTMENT OF OPHTHALMOLOGY 
AND 
THE PAGE AND WILLIAM BLACK 
POST-GRADUATE SCHOOL OF MEDICINE 
of the MOUNT SINAI SCHOOL OF MEDICINE (CUNY) 


OPHTHALMIC BASIC AND CLINICAL REVIEW 


Under the Direction of 
EDWARD L. RAAB, M.D. 
ALAN SUGAR, M.D. 
OSCAR A. CANDIA, M.D., DENNIS V. FREILICH, M.D., ALAN FRIEDMAN, M.D., WILLIAM S. 
LESKO, M.D., JOEL S. MINDEL, M.D., PH.D., STEVEN M. PODOS, M.D., ROBERT H. RITCH, M.D., 
ARAN SAFIR, M.D., MORTON H. SEELENFREUND, M.D., MURRAY A. WOLKSTEIN, M.D., 
MICHAEL E, YABLONSKI, M.D., KEITH M. ZINN, M.D. 


Guest Faculty: MYLES M. BEHRENS, M.D., New York City and PAUL HENKIND, M.D., New York City 
JANUARY 8-12, 1979 


Monday through Friday 
9:00 AM to 5:00 PM (5 Sessions) 


A 35-hour course designed to summarize the core and new information important to the recently trained 
and practicing ophthalmologist. Topics to be covered are: Physiology and Biochemistry, Optics and 
Refraction, Electrophysiology, Pharmacology and Therapeutics, Pathology, Cornea and External Dis- 
ease, Glaucoma and Genetic Disease; Pediatric Ophthalmology and Motility, Medical Ophthalmology; 
Neuro-Ophthalmology, Retinal Disorders. 


FEE: $375.00 including lunches and cocktail party 


Apply To: Director, The Page and William Black Post-Graduate School of Medicine, Mount Sinai School of Medicine, 
One Gustave L. Levy Place, New York, New York 10029. Tel.: (212) 650-6737. 
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yedrops, 
not teardrops 


Phospholine 


Iodide 


ECHOTHIOPHATE IODIDE 


FOR OPHTHALMIC SOLUTION) 


for accommodative 
esotropia 


ihe emotional impact of accommodative esotropia on a 
o child need not necessarily be followed by the 
trauma of surgery or the inconvenience and problems 
‘associated with wearing and caring for prescription 

enses. The agent frequently used in the diagnosis of the 
condition is the same agent that can be used to correct 
ine accommodative factor without inconvenience to 

he young patient. 


In diagnosis...One drop of PHOSPHOLINE IODIDE 
212596 instilled daily in each eye prior to retiring, for 
jwo or three weeks, will help to determine if there is an 
iccommodative basis for the esotropia. 


in treatment...Ifthereisasignificantaccommodative 
actor present, the continued use of PHOSPHOLINE 
ODIDE alone is often sufficient to correct the problem, 
slongasthe drug is well tolerated. PHOSPHOLINE 
ODIDE acts by altering the accommodative conver- 
jence/accommodation relationship in a favorable way, 
io that near vision is obtained with less accommodative 
ffort and fusion can frequently be reestablished. 
corrective lenses are necessary, PHOSPHOLINE 
DDIDE may permit the use of single vision lenses in- 
tead of bifocals. 
{surgery is necessary, postoperative use of 
HOSPHOLINE IODIDE may help correct a residual 


a à 
ot mti A 


BRIEF SUMMARY 

{For full prescribing information, see package circular} 
PHOSPHOLINE IODIDE* 

(ECHOTHIOPHATE IODIDE FOR OPHTHALMIC SOLUTION} 
PHOSPHOLINE IODIDE is a long-acting cholinesterase inhib- 
itor for topical use. 

Indications: Glaucoma Chronic open-angle glaucoma 
Subacute or chronic angie-closure glaucoma after iridectorny or 
where surgery is refused or contraindicated Certain non-uveitic 
secondary types of glaucoma, especially glaucorna following 
cataract surgery. 

Accommodative esotropia — Concomitant esotropras with a 
significant accommodative component 
Contraindications: 1. Active uveal inflammation. 

2. Most cases of angle-closure glaucoma, due to the possibility 
of increasing angle block. 

3 Hypersensitivity to the active or inactive ingredients 
Warnings: 1. Use in Pregnancy Saie use of anticholinesterase 
medications during pregnancy has not been established, nor 
has the absence of adverse effects on the fetus or on the respira- 
tion of the neonate. 

2 Succinylcholine should be administered only with great 
caution. if at all, prior to or during general anesthesia to patients 
receiving anticholinesterase medication because of possible 
respiratory or cardiovascular collapse 

3. Caution should be observed in treating glaucoma with 
PHOSPHOLINE IODIDE in patients who are at the same time 
undergoing treatment with systemic anticholinesterase medica- 
tions for myasthenia gravis, because of possible adverse additive 
effects 
Precautions: 1 Gonioscopy is recommended prior to initiation 
of therapy 

2 Where there is a quiescent uveitis or a history of this condi- 
tion, antichohnesterase therapy should be avoided or used 
cautiously because of the intense and persistent miosis and 
ciliary muscie contraction that may occur 

3. While systemic effects are infrequent, proper use of the drug 
requires digital compression of the nasolacrimal ducts for a 
munute or two following instillation to minimize drainage into the 
nasal chamber with its extensive absorption area. The hands 
should be washed immediately following instillation 

4, Temporary discontinuance of medication is necessary if 
salivation, urinary incontinence, diarrhea, profuse sweating. 
muscle weakness, respiratory difficulties, or cardiac irregularities 
occur 

5. Patients receiving PHOSPHOLINE IODIDE who are ex- 
posed io carbamate or organophosphate type insecticides and 
pesticides (professional gardeners, farmers, workers in plants 
manufacturing or formuiating such products, eic.) should be 
warned of the additive systernic effects possible from absorption 
of the pesticide through the respiratory tract or skin. During 
periods of exposure to such pesticides, the wearing of respiratory 
masks, and frequent washing and clothing changes may be 
advisable 

6. Anticholinesterase drugs should be used with extreme 
caution, if at all, in patients with marked vagotonia, bronchial 
asthma, spastic gastrointestinal disturbances, peptic ulcer. pro 
nounced bradycardia and hypotension, recent myocardial 
infarction, epilepsy, parkinsonism, and other disorders that may 
respond adversely to vagotomc effects 

7 Anticholinesierase drugs should be employed prior to 
ophthaimic surgery oniy as a considered risk because of the 
possible occurrence of hyphema 

8, PHOSPHOLINE IODIDE (echothiophate iodide) should be 
used with great caution, if at all, where there is a prior history of 
retinal detachrnent 
Adverse Reactions: 1 Although the relationship, if any, of retinal 
detachment to the administration of PHOSPHOLINE IODIDE 
has not been estabhshed, retinal detachment has been reported 
n a few cases during the use of PHOSPHOLINE IODIDE in adult 
patients without a previous history of this disorder 

2. Stinging, burning, lacrimation, lid muscle twitching, 
conjunctival and ciliary redness, browache, induced myopia with 
visual blurring may occur. 

3. Activation of latent mitis or uveitis may occur 

4. Iris cysts may form, and if treatment ts continued, may 
eniarge and obscure vision. This occurrence is more frequent in 
children. The cysts usually shrink upon discontinuance of the 
medication, reduction in strength of the drops or frequency of 
instillation Rarely, they may rupture or break free into the 
aqueous Regular examinations are advisable when the drug is 
being prescribed for the treatment of accommodative esotropia 

5. Protonged use may cause conjunctival thickening, obstruc 
uon of nasolacrimal canals 

6 Lens opacities occurring in patients under treatment for 
glaucoma with PHOSPHOLINE IODIDE have been reported 
and similar changes have been produced experimentally m 
normal monkeys Routine exammations shouid accompany 
clinical use of the drug 

7. Paradoxtcal increase in intraocular pressure may foliow 
anticholinesterase instillation. This may be alleviated by prescrib- 
ing a sympathomimetic mydriatic such as phenylephrine 
Overdosage: Antidotes are atropine. 2 mg parenterally, 
PROTOPAM? CHLORIDE (pralidoxime chloride), 25 mg per kg 
intravenously: artificial respiration should be given if necessary 
How Supplied: Four potencies are available 1.5 mg package 
for dispensing 0 03% solution, 3.0 mg package for 0.06% 
solution; 6.25 mg package for 0.125% solution; 12.5 mg 
package for 0.25% solution. Also contains potassium acetate 
(sodium hydroxide or acetic acid may have been incorporated ta 
adjust pH during manufacturing}, chorobutanol (chiorai deriva- 
tive), mannitol, boric acid and exsiccated sodium phosphate 


IN The Ophthalmos Division 
AYERST LABORATORIES 
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MUROCOLL EPINEPHRINE 1% 
As (L-Epinephrine Bitartrate 1.82%) PRODUCT 7291/2. 


e Effective in maintaining lowered intraocular pressure in 
certain cases of open angle glaucoma by reducing the 
tate of aqueous formation. 


e Improves the facility of outflow after prolonged therapy in 
more than 50% of eyes with open angle glaucoma.* 


e Aids in breaking posterior synechiae in uveitis. 





=| EPINEPHRINE 1% 

t {Epinephsine Bitertrote 1.82) 
$29'À 

y] Preservative-Chlorobutanal 0.5% 

a STERILE OPHTHALMIC. 
SOLUTION 


«tla qloucoma. : 
k 3or4 , 
drop in tre every or & hoo. 


Murocol! Epinephrine 1% (as Bitartrate 1.82%) with Chlorobutanol 0.5% as a 
preservative and bacteriostatic agent is also available as Murocoll Epinephrine 
2% (as Bitartrate 3.64%), Product #29. 


rid 


MURO 


PHÉRIAACAL LABORATORIES, (c. 
y 121 LIBEATY ST, 
QUINCY 69, MASS. USA, 


Usual Doser 
Do ral dispense 


> Contraindixation; Narrow 
ge 


Both solutions also have Sodium Bisulfite as preservative; Sodium Chloride 
and distilled water as inactive ingredients. 





Above solutions are contraindicated in narrow angle glaucoma. Available: 7.5 cc. glass bottle 

Use with caution in presence of hypertension. with plastic dropper, 1 .only 
Complete Ophthalmological Originators of 

Formulary Available On Request Stabilized Epinephrine Collyria 


BECKER ET AL. TR. SEC. A.M.A. 188, 1961 


Muro preparations are available to all pharmacies and hospitals through 
their drug wholesaler, or may be obtained directly from our laboratories 
by indicating their usual source of supply. 


MURO PHARMACAL LABORATORIES 


121 I thartu Straat = Dulnev. Mace HS A 02160 — Arana Cada £17 - 479.2880 
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UPRAMID EXTRA’ 


The Tissue-Friendly, Cable-type, synthetic suture from S. Jackson, Inc. 
—proven in all types of surgery for 30 years 


e THE inert polyamide e Extremely strong 
e Non-absorbable e Ties easily... with fewer knots 
e Long-lasting in tissue e Stays tied 


SUPRAMID EXTRA? sutures in sterile packages 


e Sizes 10-0 to 0 with swaged-on e Spatulated, reverse cutting, ski, von 
needles (sizes 3 and 8 also available) Noorden, Yasargil and taper-point 
needles by SHARPOINT® 


The same inert SUPRAMID® material is now available as: 
SURGICAL FOIL ............. smooth surface or orange-peel surface for 
: orbital floor blow-out fracture repair and 
other oculo-plastic surgery. 


EYE MUSCLE SLEEVES ...... for preventing eye muscle adhesions, as 
developed by Edward A. Dunlap, M.D. 

QUARTER-GLOBE CAPS..... for adhesion prevention according to Philip 
Knapp, M.D. 

MESH erreur a RSS for rhinoplasty and mentoplasty augmentation 


For information and catalog write or call 


S. JACKSON, INC. (Dept. J) 
4815 Rugby Ave., 


Washington, D.C. 20014 
Phone: 301-657-8920 





RATES FOR AJO 
CLASSIFIED ADVERTISEMENTS 


INSTRUMENTS MEETINGS 
PEOPLE SERVICES 
PRACTICE SUPPLIES 

1x 3x or 
Rates more 
30 words or less $12.00 $10.00 
... each additional word 1.00 .85 


Count words, including abbreviations. Ini- - 


tials and numbers count as one word. (Box 

000 AJO counts as three words) 

Display ads. Set within ruled border. One 
inch minimum $45.00 per inch. Forms close 
1st month preceding month of issue. 


PAYMENT MUST ACCOMPANY INSERTION 
ORDER 


Classified Advertising 

American Journal of Ophthalmology 
233 East Ontario Street, Suite 1401 
Chicago. Illinois 60611 





CLASSIFIED ADVERTISEMENTS 


WANTED: Ophthalmologist desires to purchase ophthalmol- 
agy practice in Manhattan, New York City. Strictly confi- 
dential. Box 119 AJO 


OPHTHALMOLOGIST: 30, Excellent university residency, 
completing vitreous retina fellowship. Seeking academic 
position or group practice. Box 122 AJO 


VITREOUS RETINAL SURGEON: Trained with Pioneer Vitrec- 
tomist in anterior and posteterior vitrectomy, retinal 
surgery, photocoagulation, fluorescein angiography, ul- 
trasound, seeks practice opportunities. Box 127 AJO 


POSITIONS AVAILABLE: Good solo practice in delightful 
southeastern city of 50,000 with 300,000 drawing area. 
Rapid growth area near beaches. Excellent opportunity for 
high income. Reasonable. Box 130 AJO. 


OPHTHALMOLOGIST completing prestigious two year vitre- 
ous retinal fellowship June 1979. Desires practice in asso- 
ciation, partnership or group. Box 132 AJO 


NEW YORK: Experienced extracapsular intraocular lens im- 
plant surgeon; board certified; seeks part-time affiliation 
with surgically productive private practice or academic in- 
stitution in N.Y.C., boroughs, Long Island, or Westches- 
ter. Box 133 AJO 


OPHTHALMOLOGIST: 32, married, MARI trained, Board 
Gertified. Completing excellent cornea fellowship June 
1979. Extensive IOL experience, extra oculoplastics train- 
ing. Seeks association or solo near moderate-sized or 
larger city. Box 134 AJO 
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OPHTHALMOLOGIST: 30, trained in excellent academic/clin- 
ical university program; experience with laser, fluorescein, 
angiograms, pars plana vitrectomy, IOL's,- and 
phacoemulsification. Seeks practice opportunity. All areas 
considered. Box 135 AJO 


+ 


ILLINOIS: Opportunity to join three Ophthalmologists in 
drawing area of 250,000. Affiliate with strong eye depart- 
ment in youth oriented 35-man muitispecialty group. Mid- 
western Big-10 University community of 100,000 with 
medical school. Excellent guarantee with early associate- 
ship, income based on individual productivity. Send CV 
Box 137 AJO. 


OPHTHALMOLOGIST: 33, married, very well trained at uni- 
versity affiliated program seeks position in Seattle area; 
solo, partnership, or group considered. Box 139 AJO 


OPTOMETRIST: Experienced all phases including aphakic 
contact lenses, seeks position with ophthalmologist in 
New England. Box 140 AJO 


OPHTHALMOLOGIST: Multi-talented, modest, cornea fellow- 
ship, Board-certified, university-trained, looking for part- 
ner with skills to complement my own. However, will con- 
yeah purchase of good practice on Eastern seaboard. Box 


OPHTHALMOLOGIST: Completing 2 year retinal.vitreous fel- 
lowship, desires practice opportunities in association, 
group, partnership or solo in Chicago or vicinity from July 
79. Box 142 AJO 


FOR SALE: General ophthalmology solo practice: Beautiful 
costa! New England town. Lucrative, unopposed practice. 
Will stay to introduce. Box 143 AJO 


VITREOUS RETINAL SURGEON: Three years experience with 
E department; seeks practice opportunities. Box 


OPHTHALMOLOGIST: To join busy solo practice in Atlanta, 
Georgia. Great opportunity to grow professionally in excit- 
ing city. Forward vitae to Box 145 AJO 


RETINAL VITREOUS SURGEON: 35, completing fellowship 
(vitrectomy, retinal surgery, ia aion. fluorescein 
angiography, ultra-sound). Seeks practice opportunities. 
Box 146 AJO 


OPHTHALMOLOGIST: 31, university trained, completing ex- 
tensive medical/surgical retinal vitreous fellowship July, 
1979. Will consider all opportunities where sub-specialty 
may be actively practiced. Box 147 AJO 
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VITREOUS RETINAL SURGEON: Seeks private practice op- 
portunity with some academic association. Good two year 
fellowship, past academic experience. Prefer west, south 
or southeast. Write in confidence. Box 148 AJO 


WANTED: Ophthalmologist to join busy group in Fort 
Lauderdale, Florida. Must have training in retinal and vit- 
reous surgery. Gall 305-484-0700. 


OPHTHALMOLOGY: Clinical fellowships (3), University of 
Connecticut School of Medicine, 1 year postresidency 
training in retinal diseases; cornea-lens implant surgery; or 
glaucoma-nyro ophthalmology. 3 years residency plus 
state license required. Inquiries: J. O’Rourke, M.D., Pro- 
gram Director, Rm 1060, University of Connecticut Health 
Center, Farmington, CT 06032. Tel: 203-674-2480. An 
Equal Opportunity Employer M/F 


OPHTHALMOLOGIST WANTED: To join busy three-man 
group practice in July, 1979. Sub-specialty interest desir- 
able but willing to do general ophthalmology. Contact R. 
H. Goodwin, Jr., M.D., Box 369, Greenwood, SC 29646 


FOR SALE: Acuity systems Auto-refractor, Model 6600. Pur- 
chased new in July 1976. For additional information write 
James R. McNair, MDPA, Box 1197, Rogers, Arkansas 
72756, or call (501) 636-0238 


WANTED: Ophthalmologist e^ el very busy surgeon. Full 
partnership in one year. Must be board certified. For 

. further information write Dr. Noel Book, 799 Qak St., 
Winnipeg, Canada or call collect (204) 284-5543. 


CHIEF OF OPHTHALMOLOGY, VETERANS ADMINISTRA- 
TION HOSPITAL: Head of department of Veterans Adminis- 
tration Hospital located adjacent to the Eye & Far Hospital 
of Pittsburgh. The clinical facilities are spacious and mod- 
ern, there is generous research space potential and private 
practice opportunities are available at the Eye & Ear Hospi- 
tal. Possibility of additional staff. Require Board certifica- 
tion, U.S. citizenship, fellowship training or its equivalent. 
Ophthalmologist with subspecialty training or interests in 
eletrophysiology, electron microscopy, uveitis, or other 
interests sought. University appointment and salary com- 
mensurate with training and contributions. Contact: Stuart 
|. Brown, M.D., Professor and Chairman, Department of 
o pinalmology: University of Pittsburgh School of 

ledicine, Eye and Ear Hospital, 230 Lothrop Street, 
Pittsburgh, PA 15213 (412) 647-2205. 


FOR SALE: Marco-Goldman Perimeter with automatic mark- 


ing device, Model MT-325. Brand new—table included. ` 


Retail: $5300. Will sacrifice: $4395. Call (313) 694-3652, 
Grand Blanc, Michigan. 
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FOR SALE: Dioptron cards. Fit new and old machine but has 
no printing on card, nor corner cut which does not affect 
operation. 200 cards, $5 ($2 shipping); 600 cards, $15 
($3 shipping); 1200 cards, $30 ($6 shipping). Over 1200, 
no additional wt . Quantities limited. Payment re- 
quired with order. RMB Enterprises, 2600 Chinquapin Oak 
Lane, Arlington, TX 76012 ` 


PROFESSOR OF OPHTHALMOLOGY: Candidate should have 
Board certification or equivalent (fellowship in a royal col- 
lege of surgeons). Should also have a rich and fruitful 
background in ophthalmology clinic research. Applicant 
should have and excellent track record in teaching and 
research proving his/her capabilities to conduct, super- 
vise, and stimulate research activities in a large depart- 
ment. The University of lowa, lowa City lowa is an Equal 
Opportunity Employer. Send applications to: F. C. Blodi, 
M.D., Professor and Head, Department of Ophthalmology 
University of lowa Hospitals, lowa City, IA 52242 


FOR SALE: One only New Carl Zeiss Slit Lamp SM/M Special 
$3,660.10. One used AQ Non-Contact Tonometer 
$3,385.00. Belrose Refracting Equipment Company, 3911 
West North Avenue, Chicago, Minois 60647 


WANTED: Refractors, projectors, units, lensometers, slit 
lamps, keratometers. We will pay top dollar for your 
ophthalmic E Belrose Refracting Equipment 
PRODR 3911 West North Avenue, Chicago, lllinois 


UNIVERSITY OF WASHINGTON: Full-time position includes 
teaching, research and patient care. Candidates must have 
completed an accredited ophthalmology residency. Addi- 
tional training or experience and certification by American 
Board of Ophthalmology highly desirable. Demonstrated 
interest required in clinical or laboratory research and in 
teaching. Effective date negotiable. Faculty rank and salary 
dependent upon qualifications. An Affirmative Action, 
Equal Opportunity Employer. Contact: Robert E. Kalina, 
M.D., Department of Ophthalmology RJ-10 University of 
Washington, Seattle WA 98195. 


CAVITRON 
PHACO-EMULSIFIER 
Model 7007 


Excellent condition, used only 90 times. Cavitron 
Service Contract Available. Best offer. Call Everett 
Woodall, (606) 277-8331. 
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New 10ml Econopred 


(Prednisolone Acetate) à 
the most effective 
anti-inflammatory agent 
now has even more to offer. 













4% Econopred® and 
1% Econopred® Plus. 


Prednisolone Acetate 
Ophthalmic Suspension is 
*. . . the most effective 
anti-inflammatory be cem 
we have investigated to 
date...” H. M. Leibowitz, 


M.D.,Chairman, Department 
of Ophthalmology, Boston 
University.* 
Increased 
patient /physician 
convenience. ' 
The 10ml size means ; 
fewer prescription refills. 
Fewer phone calls for you, 
fewer trips to the pharmacy 
for the patient. } 
The new 10ml size 
makes it more 


economical. 
] Vo As a matter of fact, 


13 ^n a Econopred® 10ml offers 
UNOPRED® more than a 10% savings 
| Dine over the competitive 
meee eram product's 10ml size.** 
SL AY FIRE 
SPENSION) 


*Reference: Kupferman, A., Leibowitz, 
H. M.: Therapeutic Effectiveness of 
Fluorometholone in Inflammato 
Keratitis, Archives of Ophthalmology, 
October, 1975. 

**Based upon published list prices 

effective November, 1977. 
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Alcon Laboratories, Inc., 
Fort Worth, Texas 76101 


ECONOPRED * (Prednisolone Acetate) Sterile Ophthalmic Suspension 
DESCRIPTION: A sterile ophthalmic suspension. Each ml contains: Active: Prednisolone acetate 0.12596 or 1.096 (licensed under patent 3,134,718). Preservative: Benzalkonium Chloride 
0.01%. Vehicle: Hydroxypropy! Methylceliulose. ACTIONS: This drug causes inhibition of the inflammatory response to inciting agents of a mechanical, chemical, infectious or immuno- 
logical nature. INDICATIONS: For use in the treatment of steroid-responsive inflammatory and allergic conditions. CONTRAINDICATIONS: Contraindicated in acute superficial herpes simplex 
keratitis (dendritic keratitis) and most other viral diseases of the cornea and conjunctiva; fungal diseases; acute purulent untreated infections and tuberculosis of the eye. WARNINGS: Use 
great caution in the treatment of stromal herpes simplex. Prolonged use may result in glaucoma, posterior subcapsular cataracts and thinning of the cornea and perforation. Acute purulent 
infections will be masked and enhanced. Safety of intensive or prolonged use during pregnancy has not been substantiated. PRECAUTIONS: If the inflammatory reaction does not respond 
within a reasonable period institute other forms of therapy. Fungus invasion must be considered in any persistent corneal ulceration where a steroid has been used. Check intraocular 
pressure frequently. ADVERSE REACTIONS: Glaucoma, posterior subcapsular cataracts, secondary infections, and perforation of the globe. Viral and fungal infections may be exacerbated. 
DOSAGE: 1 or 2 drops 3 to 4 times daily. During the first 24 to 48 hours, the drops may be used hourly if severity of the condition warrants. HOW SUPPLIED: In 5 ml and 10 ml plastic 


Drop-Tainer* dispenser. * 1977 Alcon Laboratories, Inc. 
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morning hours. 
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to Pilocarpine Sensitivity 
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COMPLETE PRODUCT INFORMATION 


VICRYL:* (Polyglactin 910) 


Synthetic Absorbable Suture 


DESCRIPTION VICRYL (palyglactin 910} synthetic ab- 
sorbable suture is prepared from a copolymer at giycolide 
and lactide, These substances are derived respectively fram 
glycolic and iaclic acids. The empirical formula of the co- 
polymer is (C.H.O. mi C.H, On. 

VICRYL sutures are sterile, inert, nonantigenic, nonpyro- 
genic and elicit only a mild tissue reaction during absorption. 
The braided and monotilament sutures are colored violet to 
enhance visibility in tissue. The braided suture is also avai- 
able undyed (natural). 


ACTIONS Two important characteristics describe the in 
vivo behavior of absorbable sutures: first, tensile strength 
retention, and second, the absorption rate (loss of mass). 
Subcutaneous tissue implantation studies of VICRYL suture 
in fais show at two weeks paostamplantation approximately 
55% of its original tensile strength remains, while at three 
weeks approximately 20% of its original stre ngth is retained. 
intramuscular implantation studies in rats show that the 
absorption of VICRYL suture is minimal until about the 40th 
postamplantation day. Absorption is essentially complete 
between the GOth and 90th days. 


INDICATIONS VICRYL synthetic absorbable suture is in- 
tended for use as an absorbable suture or ligature, 


CONTRAINDICATIONS This suture, being absorbable, 
should not be used where extended approximation of tissues 
under stress is required. 


WARNINGS — Thesafety and effectiveness of VICRYL ( poly- 
gtactin 910) suture in neural tissue, and in cardiovascular 
surgery have not been established. 


under certain circumstances, notably orthopedic proce- 
dures, immobilization by external support may be employed 
at the discretion of the surgeon. 

Do not resterilize, 


PRECAUTIONS VICRYL suture knots must be property 
placed to be secure. Place the first throw ín precise position 
for the final knot, using a double ioop; tie the second throw 
Square, using hornzontal tension; additional throws are 
advisable 

Skin and corgunctival sutures remaining in place longer than 
? days may cause localized irritation and should be removed 
as indicated 

Acceptable surgical practice must be followed with respect 
to drainage and closure of infected wounds 


ADVERSE REACTIONS Reactions reported in clinical 
trials which may have been suture related have been mini- 
mai. These include skin redness and induration, rare in- 
Stances of hemorrhage, anastomotic leakage, wound 
separation in the eye, and abscesses 


DOSAGE AND ADMINISTRATION Use as required per 
operation. 


HOW SUPPLIED VICRYL sutures are available sterile, as 
braided dyed (violet) and undyed (natural) strands in sizes 
3 to 8-0. in a variety of lengths, with and without needles, 
and on LIGAPAK* ligating reels. VICRYL sutures. mono- 
filament, dyed (violet) are available in sizes 9-0 and 10-0, 
in a variety of lengths with needies. 


Also available in sizes ! ta 4-0 attached to 
CONTROL RELEASE? needis, 
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You can move any Zeiss Operation 
Microscope freely and easily in the 
X, Y-plane or along the Z-axis to what- 
ever position is most comfortable 
and convenient for you. And it will 
stay-right there, perfectly balanced, 
until you're ready to move it again. 


Motorized and Manual 


All functions are completely motor- 
ized to operate by either hand or foot 
Switch — focusing, zoom, movement 
in the X, Y-plane, and up and down 
motion. Yet any time, for any reason, 
you wish to move it by hand, a finger's 


touch will give you smooth, effortless 
motion. 

State-of-the-art 

electronics. 

Modern solid-state circuitry results 
In a Slim, space-saving unit, highest 
reliability. service-friendly mainte- 
nance. Many convenient options for 
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Dual Camera Adapter adds a third port 
to Zeiss Beam Splitter. 


4st “dock” the Zeiss-Urban Dual Camera 
Adapter into the Beam Splitter on any Zeiss 
Operation Microscope 1, 6, or 7 and you add 
the capability of doing 35mm photography 
and either TV or Cine documentation simulta- 
neously with dual observation. 

On OpMi 1 or 6, the second Beam oplitter 
port remains available for another accessory, 
such as a stereo co-observation tube. 

And now you can even put two cameras on 
OpMi 7, which is a dual observation instrument 
in its basic configuration. 
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QUICKLY, ACCURATELY 


...Professional Results Start With Bausch &Lomb Examination Instrument 


You can obtain corneal 
readings in less than à minute 
with the Bausch & Lomb Kera. 
tometer. Its "coincidence" 
focusing system, finely cali- 
brated measuring drums, and 
positive patient fixation assure 
you of accuracy to s diopter. 
The Bausch & Lomb Keratom- 
eter is a one position instru- 
ment that lets you measure 
both major and minor meridi- 
ans without adjusting the optical 
system. The world's most 


respected and preferred ophthal. 
mometer, the Bausch & Lomb 
Keratometer measures corneal 
curvature objectively; neither the 
patient's judgement nor accom- 
modation can affect the accu- 
racy or determination of the 
findings. Its critical exactness 
for measuring convex surfaces 
of corneas and concave sur- 
faces of contact lenses makes 
the Bausch & Lomb Keratom- 
eter invaluable in contact lens 
fitting. 

Find out more about this 
and other Bausch & Lomb 
examination instruments, in- 
cluding the Exophthalmometer 


for measuring the degree of p 
trusion of the exophthalmic e 
and the B&L Thorpe Slit Lam 
for biomicroscopy, tonometry 
(with the B&L Goldmann 
Applanation Tonometer), and 
contact lens fitting. 

Bausch & Lomb 
Examination Instruments... 
in a word, professional. 


Write for complete 
product information to 


BAUSCH & LOMB y. 
Scientific Optical Products Division 


ROCHESTER NEW YORK 14602 USA 
716-338-6000 TWX 510-253-6189 
TELEX 97-8231. CABLE BAUSCH & LOMB 





Just 45” wide! Your choice 
of chair tops. The fully 
powered Combo 2000-80™ 
or non-powered Combo 
2000-65™ accommodate up 
to 3 major instruments, up to 
4 rechargeable or corded 
instruments. Makes 
ophthalmic examinations 


easy for right or left ha 
Select upholstery to 
complement your offic 
Bases are color keyed 
your RELIANCE” dea 
write: F. & F. Koenigk 
96 Caldwell Drive, Cinq 
Ohio 45216. Dept. 





and now, 


for your reading pleasur 
two great keratometers 
from Marco. 


People read things differently. 
That's especially true when it 
comes to keratometers. 

Take our EXTERNAL reading 
standard model I, for example. 
Superior optical precision... 
the standard in objective 
measurement of corneal curvature 
for years. 

And our INTERNAL reading 
model II. Same optical excellence, 


but more convenient for darkened 
examination rooms and 
presbyopic operators. Internal 
readings are in millimeters and 
diopters. 

What they both provide is a lot 
of instrument for the money. One 
position measurements. Patient 
fixation. Precision objectives. 
Achromatic prisms. Uniform 
diffuse illumination. Brass and 
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stainless steel moving p 
insure durability. 

Two great Marco Kerat 
one just right for your r 
pleasure. And remember 
pleasant reading of all is 
fine quality at acompetit 

Both models are avail 
immediate delivery thro 
nearest Marco dealer. 





MARCO 





For people who need 
more light, Hoyas 99 Multicoated lens 
brings tidings of comfort and joy 


Christmas greetings to your older patients who need the extra light 
from the coated lens that to see in dimly lit environments. 
makes every day merry You can also send us your glass lenses and 


and bright. The Hoya99 we'll apply the exclusive, guaranteed Hoya 99 
Multicoated. It transmits — Multicoat. It works on dakio too. And, 

* 99% of usable, visible light of course, we still fill complete prescriptions. 
to the eye. That’s s 7% more light than other The Hoya 99 Multicoated lens. ’Tis the 


glass lenses. Which is particularly important | reason to be jolly. 
iem 1 LENS 








HOYA LENS OF AMERICA, INC. 


Hoya Lens of America, Inc., 970 Knox Street, Torrance, CA 90502 
National WATS: 800-421-1993/California WATS: 800-262-1587. Alaska/Hawaii WATS: 800-421-2790. 


one lens at a time 
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. lathe cut and hand polished to unsu 

ndards from Perspex CQ by craftsmen well ve 
art of micro optics . . , the only proven pro 
r exacting procedure.’ 











The Ocutome“/Fragma- 
tome™ System: Easy to 
operate. Effortless to maintain. 
Can be ready for use in less 
than two minutes and is there 
when you need it. The only 
complete system for Anterior 
Segment Surgery. 

Choose from three ways 
to infuse. Use the Charles 
Anterior Segment Infusion 
Sleeve when you already have 
one wound — combines cut- 
ting, aspiration, and infusion 
in one probe. Clean up 
escaped vitreous quickly. 

You will have bimanual 
control in the anterior 
chamber with the Anterior 
Segment Infusion Pic — helpful 
in delaminating lens material and stripping anterior 
membranes. 

Sutured to the globe, the Infusion Cannulas will help 
you maintain IOP with minimal fluid exchange while 
leaving your hands free. Available in three lengths: 

114 mm (corneal), 2? mm (standard pars plana), and 
4 mm (for aphakic eyes). 

Additional advantages. All the best known features 
are combined in the Ocutome/Fragmatome System. 

No other unit offers as much. Guillotine cutting action. 
Adjustable cutting port. Variable eutting speed. Ultrasonic 
lens fragmenter. Plus a full line of interchangeable 
accessory Pics and Probes. All 20-gauge. All flash auto- 
clavable. Physicians report that it is the only truly 
microsurgical size instrument. 

And theres more. Completely modular, You can 
order what you need now, add on later. Automatic suction. 
Pressure controlled, it gives you suction you can depend 
on at the exact level you select. And one simple footswitch 
operates it all. 

An asset in any hospital. An aid in dealing with cases 
such as secondary cataract, retro-IOL membrane, 


the rest. 
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More than 
-. acut above 








inadequate pupil, residual 
lens material, vitreous loss, 
capsulectomy, iridectomy, 
extracapsular cataract 
removal, pupillary mem- 
branectomy, and trauma 
reconstruction. You are in 
complete control always. 
Offer your patients the best 
there is. 

A commitment to quality. 
Backed by Berkeley's commit- 
ment to education through a 
nationwide program of work- 
shops and the highly acclaimed 
Ocutome/Frag matome 
Newsletter. And supported by 

jerkeley's extensive Research 

and Development Department, 
at work today to bring you 
products that will fill tomorrow's needs. 

Learn more about the Ocutome/Fragmatome 
microsurgery system. 

Just check the coupon below, 
attach to your letterhead, and usi. 
mail today. me» P 









Berkeley Bio- Engineering 
600 McCormick Street, 
san Leandro, CA 94577 
In U.S.A., call toll free 
(800) 227-0591. 

In California, 
(415) 568-6800. D 





Yes, Im interested in 
learning more about 
the Ocutome, 
Fragmatome System. 


[] Please have a 
representative call. 






C Please send a current 
Ocutome/Fragmatome 


[] Please add my 


Newsletter mailing 


list of scheduled 
Workshops. 





name to the Ocutome/Fragmatome 
list. 


AVOID 
CONTAMINATION 
AND INFECTION . 


. CONVENIENTLY 


Protection against the risk of contam- 
ination, and possible infection, inher- 
ent in the use of sodium fluorescein 
solutions—one good reason for pre- 
ferring sterile, individually wrapped, 
disposable FLUOR-I-STRIP-A.T. 
Other good reasons: FLUOR-I- 
STRIP-A.T. is convenient and easy to 
use. With FLUOR-I-STRIP-A.T., you 
can control contact time, thus 
obtaining just the right amount of 
fluorescein needed. There's little 
chance of excess fluorescein to stain 
face or clothing, and the waterproof 
grip prevents staining your fingers. 











Easy to use: simply retract 
the upper lid, apply the dry orange 
tip of the flexible applicator to the 
bulbar conjunctiva at the temporal 
side. 





FLUOR-I-STRIP-A.1 
(sodium fluorescein) 


STERILE 
OPHTHALMIC 
APPLICATORS 


Specially prepared applicators impreg- 
nated with a sodium fluorescein solution 
which also contains chlorobutanol (chloral 
derivative) 0.5%, polysorbate 80, boric 
acid, potassium chloride, and sodium car- 
bonate. 

Supplied: No. 1048—Boxes of 100 enve- 
lopes, each envelope containing two sterile 
strips. 


"mg The Ophthalmos Division 
(eX AYERST LABORATORIES 
Zl New York, N.Y. 10017 730 





a LE a light equal spring action) | distributed by Physicians -` 
?osterior Chamber - Dispensing Corporation. For 


ens by - |) Good fixation (uses poly- | more information please call: 
gne | A  propylene loop material) Toll. Free: 800 854-1761 
lab Corporation 


- Toll Free in California: 
1] Unrestricted pupillary move- 800 472-7770 

Since Ridley, the implanting ment (has no prepupillary loops Telephone: 714 599-8347 

extracapsular surgeon has or staves) | | 

ooked for a posterior chamber 

ens of quality with the L] Singular plane construction 

ollowing features: 


..J Experience with reported | 
|| Lightweight (1.9 mg. in complications and their — | 
aqueous) management (available on The Precision Optics Peop 
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For a brief summary of 


Prescribing Information, 


please see last page 
of this advertisement. 


Merck Sharp & Dohme announces 


a significant advance 
in the topical treatment 
of chronic open-angle 
glaucoma... 
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a new level of patient comfort and convenience 
a new level of efficacy and safety 








Timootic 


(TIMOLOL MALEATE | MSD) 
OPHTHALMIC SOLUTION 


a beta-adrenergic blocking agent 
in ophthalmic solution...for reduction of 
elevated IOP in chronic open-angle glaucoma 





significantly more effective than pilocarpine or 
epinephrine with fewer and less severe side effects” 


e little or no change in pupil size 

e little or no blurring of vision 

€ no dimming of vision...no night blindness 
e little or no effect on tear production 

e little or no hyperemia 


e simple 'one-drop'" b.i.d. dosage 
(may encourage long-term compliance) 


TIMOPTIC " (Timolol Maleate, MSD) is contraindicated in patients who 
are hypersensitive to any component of this product 


Occasionally, mild ocular irritation has been reported. 


Sufficient clinical data have not been obtained to show safety or efficacy 
in narrow-angle or angle-closure glaucoma. 


*Based on controlled multiclinic studies, evaluating over 1,000 patients. 
Data on file, Merck Sharp & Dohme. For published articles from the 
clinical studies on TIMOPTIC;" please see last page of this advertisemer 


|. anewlevelof patient comfort 
and convenience 


In clinical studies—a much lower incidence of 
ocular discomfort than with pilocarpine or epinephrine 


Percentage of Patients 
Symptoms 10 20 30 40 50 


Burning 
Tearing 


Foreign Body Sensation 





Smarting 


Itching 


Brow Ache 





Photophobia 


Sore Aching Eyes 





Dryness 


Blurred Vision 





Headache 





No Treatment N = 798-909 == pilocarpine N = 167 
- ||V(OPTIC" N = 489-600 au epinephrine N = 142 


Adverse effects commonly caused by pilocarpine and 

epinephrine as reported in the literature— 

rarely encountered with TIMOPTIC ™ (timolol Maleate, MSD) 
Drug-Induced Adverse Effects 


pilocarpine TIMOPTIC " epinephrine TIMOPTIC " 
(in clinical studies) (in clinical studies) 


extreme miosis none reported | conjunctival irritation rare 


spasm of none reported hyperemia rare and mild 
. accommodation 

shallowing of the none reported macular edema none reported 

anterior chamber 








in aphakic patients 


night blindness and none reported pigment deposits on none reported 
dimming of vision lid margins and 
ERCK conjunctiva 
Ras an 

HM ciliary and conjunctival rare and mild 
For a brief summary of congestion 


Prescribing Information, 








MSD 









please see last page With TIMOPTIC, slight reduction of the resting heart rate has been observed in some 
of this advertisement patients. Local hypersensitivity reactions have occurred rarely. 








(TIMOLOL MALEATE | MSD) 
OPHTHALMIC SOLUTION 


a beta-adrenergic blocking agent 
in ophthalmic solution...for reduction of 
elevated IOP in chronic open-angle glaucoma 


e Fast onset of action (usually within %2 hour) 


e Based on clinical studies of 638 patients maintained on 
therapy from 14 to 477 days: 
approximately 76% (485 of 638) of patients satísfacto: 
managed (IOP less than 22 mm Hg) on TIMOPTIC "alone 
approximately 93% (593 of 638) of patients satisfacto 
managed with TIMOPTIC " alone or administered 
concomitantly with other antiglaucoma agents 


e No evidence of diminished responsiveness reported in 
102 patients treated for at least two years 


e Absence of miosis may facilitate visualization of optic 
disc and evaluation of visual fields 


e Usually well tolerated 


e Produced fewer and less severe side effects than either 
pilocarpine or epinephrine 


TIMOPTIC " should be used with caution in patients with known 
contraindications to systemic use of beta-adrenergic receptor blocking 
agents. Patients who are already receiving a beta-adrenergic blocking 
agent orally should be observed for a potential aaditive effect. 


anew level of efficacy and safety 





For a brief summary of 
Prescribing Information 
please see last page 
of this advertisement 


In comparative clinical studies—significantly more 
effective than pilocarpine or epinephrine 


In multiclinic studies, TIMOPTIC "(Timolol Maleate, MSD) 
reduced IOP in proportionately more patients 


TIMOPTIC " 
61% (48 of 79) 





Pilocarpine 
32% (24 of 76) 





TIMOPTIC " 
69% (59 of 85) 


Epinephrine 
42% (39 of 92) 





% of patients with IOP reduced to less than 22 mm Hg (p — 0.01 ) 
Data are derived from the final visit (week 17) in the multiclinic pilocarpine and 


epinephrine comparative studies. These include patients who withdrew due to 
ineffective response or an adverse clinical experience. 


In all clinical studies, therapy with TIMOPTIC "resulted in 
fewer dropouts* than with pilocarpine or epinephrine 


TIMOPTIC * 
6.7% (35 of 520) 


Pilocarpine 
26.5% (39 of 147) 


Epinephrine 
40.3% (52 of 129) 








Data include patients participating in clinical studies lasting 14 to 477 days. 


“Dropouts are defined as patients whose IOP could not be reduced to levels 


below 22 mm Hg, or those who withdrew because of an adverse clinical experience. 





neu 
Timooltic 
(TIMOLOL MALEATE | MSD) 
OPHTHALMIC SOLUTION 


significantly broadens 
the medical options in 
antiglaucoma therapy 





e Permits prolonged maintenance therapy— 
no evidence of tolerance reported In a clinical study of 102 
patients treated for at least two years, there was no evidence of 
diminished responsiveness to TIMOPTIC ? 


e Compatible with other agents Concomitant therapy with 
pilocarpine and other miotics, and /or epinephrine, and/or systemica 
administered carbonic anhydrase inhibitors, such as acetazolamide, 
can be instituted for the patient who needs reduction of IOP greater 
than provided by one drop of 0.5% TIMOPTIC " twice a day. Dosages 
above one drop of 0.596 TIMOPTIC " twice a day generally have not 
been shown to produce further reduction in intraocular pressure. 


e Helpful in the medical management of a broader range 
of patients In some patients who respond inadequately to 
maximum available drug therapy, the addition of TIMOPTIC " may 
result in satisfactory management of intraocular pressure, thus 
possibly postponing the need for surgery. 


e Often effective in patients previously difficult to 
manage...such as working patients incapacitated by accommodat 
spasm produced by miotics, older patients with cataracts whose 
vision is impaired with miotics, patients with heavily pigmented irides 
whose response to pilocarpine is diminished, and aphakic patients 
who may develop macular edema from epinephrine. 


Since clinical studies in children have not been done, TIMOPTIC " is 
not recommended for use in children at this time. TIMOPTIC " has no 
been studied in human pregnancy. The use of TIMOPTIC™ in 
pregnant women requires that the anticipated benefits be weighed 
against the possible hazards. 








For a brief summary of 
Prescribing Information, 
please see following page 


a beta-adrenergic blocking agent 
in ophthalmic solution...for reduction of 
elevated IOP in chronic open-angle glaucoma 


Dosage Guidelines: 


How to transfer from current therapy to TIMOPTIC" 
(Timolol Maleate, MSD): 


1 On the first day: continue with the agent(s) already being used and 
add one drop 0.25% TIMOPTIC " in each eye b.i.d. 


2 On the second day: discontinue the previously used agent(s) and 
continue with TIMOPTIC " in each eye b.i.d. 


How to add TIMOPTIC "to other agents: 


1 Administer one drop 0.2596 TIMOPTIC " in each eye b.i.d.... while 
continuing with the agent(s) already being used. 

2 If a higher dosage of TIMOPTIC™ is required, substitute one drop 
0.5% TIMOPTIC " in each eye b.i.d....while continuing with the 
agent(s) already being used. 


How to start patients on TIMOPTIC ": 


Usual starting dosage: 
one drop 0.2596 TIMOPTIC " 
in each eye twice a day. 








If clinical response 
is not adequate: 


Dosage may be increased (from the 
0.2596 solution) by changing to one 
drop 0.596 TIMOPTIC " twice a day in 
each eye. If the intraocular pressure is 
maintained at satisfactory levels, the 
dosage schedules may be changed to 
one drop once a day in each eye. Dosages 
above one drop of 0.596 TIMOPTIC " 
twice a day generally have not been shown 
to produce further reduction in IOP 


Because of diurnal variations in intraocular 
pressure, satisfactory response to the 
once-a-day dose is best determined by 
measuring the intraocular pressure at different 
times during the day. 


In patients with a history of severe cardiac disease, 
pulse rates should be checked. 


for many patients—a significant 
advance for the reduction of elevated IOP 
in chronic open-angle glaucoma 


new 


Timootic 





in ocular hypertension (TIMOLOL MALEATE | MSL 


in aphakic glaucoma 


in some patients with secondary glaucoma OPHTHALM IC SOLUTION 
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CONTRAINDICATIONS: TIMOPTIC is contraindicated in patients who are hypersensitive 
any component of this product. 
PRECAUTIONS: Should be used with caution in patients with known contraindications to 
systemic use of beta-adrenergic receptor blocking agents. These include bronchial asthma; 
sinus bradycardia and greater than first-degree block; cardiogenic shock; right ventricular 
failure secondary to pulmonary hypertension; congestive heart failure; concomitant use wit 
adrenergic-augmenting psychotropic drugs. In patients with a history of severe cardiac 
disease, pulse rates should be checked. Patients who are already receiving a beta-adrenert 
blocking agent orally and who are given TIMOPTIC should be observed for a potential 
additive effect either on the intraocular pressure or on the known systemic effects of beta b 

Sufficient clinical data have not been obtained to show safety or efficacy in narrow-angle 
angle-closure glaucoma 
Pregnancy: TIMOPTIC has not been studied in human pregnancy. The use of TIMOPTIC in 
pregnant women requires that the anticipated benefit be weighed against possible hazards 
Use in Children: Since clinical studies in children have not been done, TIMOPTIC is not 
recommended for use in children at this time. 
ADVERSE REACTIONS: Occasionally, signs and symptoms of mild ocular irritation have 
been reported. Slight reduction of the resting heart rate (mean reduction 2.9 beats/minute, 
standard deviation 10.2) has been observed in some patients. Local hypersensitivity reactio 
have occurred rarely 
Note: TIMOPTIC has been used in patients with glaucoma wearing conventional (PMMA) 
hard contact lenses, and has generally been well tolerated. TIMOPTIC has not been studie 
patients wearing lenses made with materials other than PMMA. 
HOW SUPPLIED: 

TIMOPTIC Ophthalmic Solution, 0.2596 
TIMOPTIC Ophthalmic Solution, 0.596 
Both are available in 5-ml plastic OCUMETER" Ophthalmic Dispenser with a controlled drc 
J8TMO! (DC7 


For more detailed information, consult your MSD Representative or see full Prescribing Infc 
Merck Sharp & Dohme, Division of Merck & Co., INC., West Point, Pa. 19486. 
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ON 


=- PHACOEMULSIFICATION & 
CATARACT METHODOLOGY 
JUNE 27, 28, 29, 1979 
Rio De Janeiro, Brazil 


Program Directors: Robert M. Sinskey, M.D. —U.S.A. 
Pedro Moacyr Aguiar, M.D. — Brazil 


FOLLOWING THE SUCCESSFUL FORMAT OF THE THIRD INTERNATIONAL 
CONGRESS IN LONDON, ENGLAND 1977, LIVE SURGERY WILL BE PER- 
FORMED ON CLOSED CIRCUIT T.V. DEMONSTRATING THE LATEST TECH- 
NIQUES OF CATARACT SURGERY, COMBINED WITH ANTERIOR 
CHAMBER, IRIS FIXATION AND POSTERIOR CHAMBER IMPLANTS, 
CORNEAL TRANSPLANTS AND REFRACTIVE KERATOPLASTY. 


GUEST FACULTY: 


U.S.A. Robert Azar, M.D., Robert Drews, M.D., Miles Galin, M.D., William Har- 
ris, M.D., Ed Hills, M.D., Robert Kelly, M.D., Charles Kelman, M.D., Richard 
Kratz, M.D., James Little, M.D., Jerry Pierce, M.D., Donald Praeger, M.D., 
steven Shearing, M.D., John Sheets, M.D., Robert Sinskey, M.D., 
ENGLAND —Eric Arnott, M.D., Peter Choyce, M.D.;; HOLLAND —Cornelius Bink- 
horst, M.D., Jan Worst, M.D.; U.S.S.R. —Michail Krasnov, M.D.; SOUTH 
AMERICA —Jose Barraquer, M.D. 


Tuition: 300 American Dollars 
. Congress Site: Intercontinental Hotel, Rio de Janeiro 


Official Travel Agency: American Worldwide Travel 
The Travel House 
136 South Main Street 
Salt Lake City, Utah 84101 
* 800-453-4551 
Sponsor: Foundation for Ophthalmic Education 
2232 Santa Monica Boulevard 
Santa Monica, California 90404 
213-829-4711 


AMA Category 1 Credit 24 hours 
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REGISTRATION FORM 
FOURTH INTERNATIONAL CONGRESS 


NAME : s. TUITION: 
Before March 1, 1979—$300 
ADDRESS After March 1, 1979— $350 


A 20% charge will be made in 
event of cancellation up to 6 
weeks prior to Congress. 


PHONE 

No refunds 6 weeks prior to the 
Send Registration Form and Congress. 
Check to: 


FOUNDATION FOR OPHTHALMIC EDUCATION 
2232 Santa Monica Boulevard 
Santa Monica, CA 90404 U.S.A. 
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Artificial 





Most frequently used by Ophthalmologists . . . 
In a recent nationwide survey of 1,250 
Ophthalmologists, 4 out of 5 responding physi- 
cians indicated they were users of Tears Naturale, 
and over half the responders selected Tears Naturale 
as their first choice among artificial tear products.! 
Why such gratifying professional acceptance? 
Conceived four short years ago to provide more 
effective symptomatic relief of dry eye disorders, 
the formulation and mode of action of Tears 
Naturale remains unique among artificial tears. 
Its mucomimetic activity, stabilizing effect on 
the tear-film, the ‘stitching and binding effect’ of 
its DUASORB® polymers, plus its low viscosity, 
low surface tension, and isotonicity, all combine 
to give Tears Naturale the effectiveness most 
Ophthalmologists desire in an artificial tear, with 
the longer-lasting comfort sought by patients. 


fon the tear 
Ron the want 
o stay with. 


Most widely accepted by patients... 

‘Patient acceptance’ was the primary reason 
for choosing Tears Naturale by those physicians 
who indicated they used it most frequently, 
according to the same survey. ! 

Drugstore sales figures confirm that patients 
who have used Tears Naturale consistently favor 
and ‘stay with’ it. The reason? Tears Naturale 
keeps the dry eye comfortable longer than most 
s. other artificial tears (up to 90 minutes or more per 

} instillation}? and rarely causes stickiness, blurred 
' vision, or crusting of the lids. 
















e 
Indications: For all dry eye disorders. Contains: DUASORB® water-soluble polymeric system. TEARS 
Preservative: Benzalkonium Chloride 0.01%. Disodium Edetate 0.05%. Naturale 
Supplied: ' fl oz, 1 fl oz, plastic dropper bottles. Sepe 


References: 1. Data on file, Alcon Laboratories, Inc. 2. Lemp, M.A., Design and 
Development of an Artificial Tear. Scientific Exhibit, AAOO Annual Meeting, Dallas, Tex., 1975. 


Now becoming the No. 1 artificial tear 
in physician use and patient preference. 
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NEW ORLEANS ACADEMY OF OPHTHALMOLOGY 
28th ANNUAL SYMPOSIUM ON 
MEDICAL AND SURGICAL DISEASES OF THE CORNEA 
March 31 —April 4, 1979 


HYATT REGENCY NEW ORLEANS + NEW ORLEANS, LOUISIANA 
GUEST SPEAKERS 


JOSE I. BARRAQUER, M.D. 
Refractive Keratoplasty: Indications, 
Contraindictions, Complications, 

Results and Technics 
Etiopathology of the pterygium 


PERRY S. BINDER, M.D. 

Corneal Graft Preservation 

Corneal Anatomy, Physiology, and 
Wound Healing 

Contact lenses and Orthokeratology 


JORGE N. BUXTON, M.D. 
Visual Rehabilitation 
Keratoconus 

Special Corneal Problems 


MAX FINE, M.D. 

Technics in Phakia and Pseudophakia 
Corneal Regrafts 

The Recurrent Pterygium: 

Mucous Membrane Grafts 


RICHARD TROUTMAN, M.D. 

Refractive Keratoplasty in the U.S.A. 

Effects of Disparate Sized Graft to 
Hecipient Opening 

Combined Keratoplasty Technics 


DAN B. JONES, M.D. 

Inflammatory Diseases of the Lid 
Bacterial, Fungal and Visual Keratitis 
Therapy of Corneal Perforation 


PETER R. LAIBSON, M.D. 

The Dry Eye 

Herpes Simplex 

Corneal Dystrophy —Anterior, Stromal, 
and Endothelial 


ANTHONY B. NESBURN, M.D. 

Herpes Simplex and Its Therapy 
Recurrent Herpes: Etiology and Pathology 
Permanent Wear Contacts 


DAVID PATON, M.D. 

Penetrating Keratoplasty —Indications, 
Technics 

Contact Lenses and Keratoplasty 

Eccentric Tectonic Lamellar Grafts 


HYATT REGENCY NEW ORLEANS 
Registration—8:30 a.m., Saturday, March 31 
Pre-registration packets available 6:00-8:00 p.m. Fri., March 30 


SOCIAL EVENTS AND LADIES' TOURS PLANNED 
REGISTRATION FEE: 
$250.00 Practicing Ophthalmologists, $75.00 Residents Outside Louisiana 
Accompanied by letter of identification from Chief of Service 
CANCELLATION FEE: 


$25.00 after February 1, 1979 
REGISTER NOW: Fill out form below and mail with your check to: 
New Orleans Academy of Ophthalmology * 931 Canal St., Suite 517 * New Orleans, LA 70112 


90 EXHIBIT SPACES AVAILABLE 
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31st ANNUAL 
WILLS EYE HOSPITAL 
CLINICAL CONFERENCE 


Oram R. Kline, Jr., M.D., Chairman 


March 1-2-3, 1979 


Marriott Hotel Philadelphia, Pa. 


Bedell Lecturer 
Norman S. Jaffe, M.D. 
Miami, Florida 


SYMPOSIA 
INTRAOCULAR LENSES EXTENDED WEAR Lenses 
Visual Results & Complications 
Norman S. Jaffe, M.D., Moderator Kenneth Michaile, M.D., Moderator 
Turgut Hamdi, M.D. Antonio Gasset, M.D. 
Oram R. Kline, Jr., M.D. G. Peter Halburg, M.D. 
Steven P. Shearing, M.D. Jack Hartstein, M.D. 
John H. Sheets, M.D. Harold Stein, M.D. 
WORKSHOPS 
Contact Lenses Malpractice Refraction 
Cornea Neuro-Ophthalmology Retina 
Glaucoma Oculoplastic Strabismus 
Intraocular Lenses Phacoemulsification Uveitis 


A special PARAMEDICAL WORKSHOP is planned for Ophthalmic Assistants on Saturday, March 3, 
1979 from 9 a.m. to 12 noon. 


REGISTRATION INFORMATION 


REGISTRATION FEE: $85.00 for practicing Ophthalmologists 
$25.00 for Residents & Fellows 
$10.00 for Paramedical Personnel 


For further information contact Jeanne L. Kiska, Conference Coordinator, 
4132 Markland Street, Philadelphia, Pa. 


no refunds after February 15, 1979 
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Eyedrops, 
not teardrops 








Phospholine 
Iodide 


(ECHOTHIOPHATE IODIDE 
FOR OPHTHALMIC SOLUTION) 


for accommodative 
esotropia 


.. The emotional impact of accommodative esotropia on a 

~ young child need not necessarily be followed by the 
trauma of surgery or the inconvenience and problems 
associated with wearing and caring for prescription 
lenses. The agent frequently used in the diagnosis of the 
condition is the same agent that can be used to correct 
the accommodative factor without inconvenience to 
the young patient. 


In diagnosis...One drop of PHOSPHOLINE IODIDE 
0125976 instilled daily in each eye prior to retiring, for 
two or three weeks, will help to determine if there is an 
accommodative basis for the esotropia. 


In treatment...|fthereisasignificantaccommodative 
factor present, the continued use of PHOSPHOLINE 
IODIDE alone is often sufficient to correct the problem, 
as long as the drug is well tolerated. PHOSPHOLINE 
IODIDE acts by altering the accommodative conver- 
gence/accommodation relationship in a favorable way, 
so that near vision is obtained with less accommodative 
effort and fusion can frequently be reestablished. 

If corrective lenses are necessary, PHOSPHOLINE 
IODIDE may permit the use of single vision lenses in- 
stead of bifocals. 

If surgery is necessary, postoperative use of 
PHOSPHOLINE IODIDE may help correct a residual 
deviation. 





SUMMARY 









/0n See package circular) 
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New York, N. Y 10017 7 
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Topics 

Observation Live Surgery 
Video Observation 

of All Techniques 

Pre- and Post-Operative Care 
Complications 

IOL Power Calculations 
Practice Session — 

Animal and Cadaver Eyes 
Retinal and Corneal Care with 
Intraocular Lenses 

Surgical Instrumentation 
Manual 


Faculty 

John J. AM M.D. 

Donald E. Dickerson, M.D. 
John E. Gilmore, M.D. 
Kenneth ]. Hoffer, M.D. 
Dennis D. Shepard, M.D. 
Richard Elander, M.D. 
Robert Hare, M.D. 

Richard L. Holmes, M.D. 


Intraocular Lens — 

I e l t ti | 3 ee 3 Kleckner. D | 
mplantation e Fi eee D 

Course Murry K. Weber, M.D. 


Guest Lecturers 


ohn j Alpar, M.D. 
The oldest continuous implantation eee ce Ga 
Ralph D. Anderson, M.D. 
course in the United States " Aziz Y. Anis, M.D. 
oberi Azar, M.D. 
: Beal, M.D. 
| eter Choyce, M.S. 
hoye Henry M. Clayman, M.D. 
Knicrior Chamber Lens e A Gain, M Mp 
Ne A \. Hiles, M.D. 
Dec. 1-2, 1978 Henry Enid M.D. 
Feb. 2-3, 1979 Norm: e: affe, M. ia 
April 6-7 June 1-2 a EE 


i A. McCannei, M_D. 


Aug. 3-4 Oct. 5-6 Dec. 7-8- Bradley R. Straatsma, M.D. 
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| Check one 0D R its and military: $300 id h and amenities included | 
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Let our genius 
supplement yours. 





The Coleman 
Ophthalmoscan 
provides accurate 
measurement 
and diagnosis 

five separate 
Ways. 








b - 


1. A-scan of tumor of the ciliary body showing 2. Immersion B-scan of the same melanoma 


attenuation pattern of a malignant with posterior vitreous hemorrhage. 
melanoma. 


xi 





3. Contact B-scan through a closed lid 4. Ophthalmoscan oscilloscope presentation 5. Magnified M-scan of the posterior segmen 
shows distinctive "X" shape of vitreous showing characteristic A-scan pattern along of the globe showing arterio-venous 
membranes and traction retinal detachment the visual axis and simultaneous readout of pulsations. 

in diabetic retinopathy. axial length in millimeters. 





Optimum accuracy and thoroughness in ocular and orbital diagnoses are guaranteed with the Coleman Ophthalmoscan, th 
: world's most sophisticated ultrasonic diagnostic instrument for ophthalmology. It takes only minutes to complete 
an ocular and orbital examination. Simultaneous A-scan and B-scan images are augmented by M-scan; Real-Time, contac’ 
B-scan; and biometric displays. Patient preparation is minimal, requiring a simple water bath to maximize image 
quality. Photographic documentation is simple and instant. Call Sonometrics collect (212) 765-8205, 
or send this coupon for details. 





COLEMAN 


OPHTHAI 
MOSCAN 


SONOMETRIC 
SYSTEMS, INC 


16 West 61st Street 
New York, N.Y. 10023 








Introducing... 
A New Generation 
f RetinalCameras 

From Topcc 


Including two models with tilting facility. 


Our new retinal cameras elevate fundus photography to 

a new level of ease and precision. 

Here's how: 

Simple and Accurate Horizontal Positioning 

All TRC-FE series cameras feature a center of rotation at the 
pupil of the patient's eye. This allows the operator to easily 
pivot the camera for peripheral photography. Newly- 
designed base also facilitates stereo photography. 
Tilting Mechanism 

The TRC-FET and FET3 models 
also offer the user the advantage 
of a full 3O? vertical tilt for 
greater control in positioning 
than can be achieved by 
altering patient fixation. 


One-Handed Operation 
Controls for alignment of the 
camera, height adjustment, and 
shutter release are all conveniently 
placed on the joystick for smooth, 
single- handed operation. 

Many Other Important Benefits 
All four TRC-FE series models provide an 
automatic film advance system, useful in 
fluorescein angiography. Our unique new 
Polaroid attachment (optional) 
permits taking of two side-by-side 
exposures on a single piece of 
Polaroid film. Standard features 
include: Spectrotech Matched CMT 
Interference Filter Set; macular fixation o 
device; two camera bodies for color work and 
fluorescein angiography; and an improved hinge mechanism on 
fixation device which reduces the chance of breakage. 




























Best of all, the Topcon TRC-FE series of retinal cameras 

is available for a very moderate price. For a demonstration 
or more information, contact your local Topcon dealer 

or write to us. 


TOPCON 
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Designed by: 

Robert Machemer, M.D. 
Professor and Chairman 
Duke University Eye Center 


MACHEMER 
AUTOCLAVABLE 
INFUSION 


CONTACT LENS 


The lens was designed to be used with the 
Clinitex VISC-X but is also useful for other 
vitreo-retinal procedures, endophotocoagulation, 
and for office examinations. 


Attaches directly to infusion supply; 
syringe; or Clinitex infusion manifold, 
which provides controlled infusion 
flow, drip or steady stream. 


Lens diameter 9.8mm; weight 3 gr., 7% gr. w/hose: 
infusion line length 30” or to specification. 


Also available: Free Floating Contact Lens which 
adheres to cornea. 


Autoclavable Scratch Resistant Quartz Lens 


CLINITEX division of Varian 
183 Newbury St. 
Danvers, MA 01923 


Name 
Address 


ln BB Zip 
PLEASE SEND MORE INFORMATION 





Yo 
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Research 
Optometrist 


| American Optical's Soft Contact Lens Division 
, hasa challenging opportunity for an optometrist 
with an interest in industry and research. 


Your principle duties will involve the design, 
| development, and implementation of clinical re- 

search in the field of soft contact lenses. You will 

also speak at educational programs, help to train 
| non-professionals within the corporation, assist 
with the monitoring of externally funded re- 
search, and deliver patient care to corporate 
employees. 


| Required are an OD degree, a license from any 
state, and at least 3 years experience fitting con- 
_ tact lenses. A graduate school background in 
clinical research is a plus, but is not required. 

If you are interested in this 5-day-a-week posi- 
tion, please forward your resume and salary re- 
quirements to Employment Office, AMERICAN 
| OPTICAL, Soft Contact Lens Division, 51 New 
| York Avenue, Framingham, MA 01701. 


| AQ American Optical 


SOFT CONTACT LENS DIVISION 
An Equal Opportunity Employer M/F 





NATIONAL SPRING MEETING 
at 





APRIL 22-25, 1979 


Ophthalmology Speakers: 

D. Jackson Coleman, M.D., New York, New York 
Kenneth J. Hoffer, M.D., Santa Monica, California 
Charles D. Kelman, M.D., New York, New York 
Robert Machemer, M.D., Miami, Florida 

Richard C. Troutman, M.D., New York, New York 


Otolaryngology Speakers: 

Thomas C. Calcaterra, M.D., Los Angeles, California 
Michael E. Glasscock, M.D., Nashville, Tennessee 
Charles J. Krause, M.D., lowa City, lowa 

M. Stuart Strong, M.D., Boston, Massachusetts 


RESERVATIONS: Write directly to The Greenbrier, 
White Sulphur Springs, West Virginia for hotel 
accommodations. 


ADVANCE REGISTRATION: Fee of $225 required; 
checks payable to The West Virginia Academy of O & 
O. Send to: J. Elliott Blaydes, M.D., The Blaydes 
| Clinic, Corner of Frederick & Woodland Avenue, 
| Bluefield. West Virninia 24701 











CLINICAL APPLICATIONS 
OF NEW DIAGNOSTIC PROCEDURES 


March 8, 9, 10, 1979 
Anatole Hotel « Dallas, Texas 


PURPOSE . 
The multitude of new ophthalmological diagnostic tests now available is a source of great 
confusion to many practitioners. The goal of this program is to present a meeting which will 
explain these tests as simply as possible and suggest a logical approach to their utilization. 


FACULTY 

Eliot Berson, M.D., Boston William Hutton, M.D., Dallas 

Alan Bird, M.D., London John R. Lynn, M.D., Dallas 
Frederick Blodi, M.D., lowa City Ronald Michels, M.D., Baltimore 
Peter Bringewald, M.D., Dallas Karl Ossoinig, M.D., lowa City 
Devron Char, M.D., San Francisco John Sheets, M.D., Odessa 
Steven Charles, M.D., Memphis William Snyder, M.D., Dallas 

D. Jackson Coleman, M.D., New York Richard Srebro, M.D., Dallas 
Edward Cotlier, M.D., New Haven Gerald Tennant, M.D., Dallas 
Victor Curtin, M.D., Miami Albert Vaiser, M.D., Dallas 

Gary Fish, M.D., Dallas George Weinstein, M.D., San Antonio 
H. MacKenzie Freeman, M.D., Boston Lorenz Zimmerman, M.D., 

Dwain Fuller, M.D., Dallas Washington, D.C. 

TOPICS 


Presurgical Evaluation of Eyes with Cataracts and Other Opaque Media: 
ultrasonography, bright-flash electroretinography, visually evoked potential, laser 
interferometry, standard retinal function tests 


Tumor Evaluation and Management: fluorescein angiography, **P, ultrasonography, 
tumor skin testing, aqueous enzymology, enucleation—pros and cons 

Diagnosis and Management of Hereditary Fundus Disease: electroretinography, 
electro-oculography, dark adaptation, visually evoked potential, fluorescein 
angiography, genetic counseling, metabolic concepts 


PROGRAM DIRECTORS 


Doctors Vaiser, Snyder, Hutton and Fuller 


SPONSORED BY Department of Ophthalmology, 
Retina Service, Presbyterian Hospital of Dallas The University of Texas Health 
Retina Foundation of the Southwest Science Center at Dallas 
ACCREDITATION 

18-credit hours in Category 1 of the Physician's Recognition Award of the AMA 
FEE 

$250.00 


$125.00 (Residents with letter from Department Chairman) 

This fee includes the scientific program, 2 evening activities (private viewing of 
POMPEII AD 79 exhibit at the Dallas Museum of Fine Arts with hors d'oeuvres, 
and a Texas barbecue), and 2 luncheons. 


Spouses program includes POMPEII Exhibit, Texas barbecue, and special 
daily activities—$75.00. 


A. Webb Roberts Center for Continuing Education 

3500 Gaston Avenues Dallas, Texas 75246 

(214) 820-2317 

For registration make checks payable to A. Webb Roberts Center. 


Pike bial ASA far tha DOAADCI Auanina ara availahla in limitan nmiiantitiac 


p AND OTHER Gr 
SHAPES OF THE FUTURE 


Two new solid implants by Medical Instrument Research Associates, Inc. — 


The Silicone Wedge* #135S — 


e Computer-assisted design for 
maximal buckling where it is 
needed most 


e Configuration that specifically addresses 
the problems encountered with the “fishmouth” phenomenon. 


e Combines important aspects of both equatorial and radial buckling techniques. 
o 
The Curved Meridional Implant #112S — 
e Precise design that naturally follows the anatomical 
structure of the eye. 


Wide 12 mm surface to permit greater 
extension of the buckle in an 
equatorial direction. 


Clinically proven shape for 
meridional buckling. 


Both implants have an engraved catalog 

number on their surface for positive identification 

and proven Medical Instrument Research Associates, Inc. 
quality backed by nearly twenty years of clinical experience. 


* The Fishmouth Phenomenon 
Il. Wedge Scleral Buckling, Arch. 
Ophthalmol. Vol. 95: 
1782-1787, Oct. 1977. 
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OCULOPLASTIC 
SURGICAL DISSECTION COURSE 


(40 HRS. CME & CAT I) 


May 16-19, 1979 


OBJECTIVES: | 

An in-depth symposium to provide the prac- 
ticing and resident surgeon with an Oculo- 
plastic Course featuring LIVE SURGERY 
VIDEO TAPES, FILMS, LECTURES AND 
PARTICIPANT'S CADAVER SURGERY. 


VII NERVE 
SURGICAL DISSECTION COURSE 


(25 HRS. CME & CAT |) 
May 20-22, 1979 



























OBJECTIVES: 
A unique and practical surgical course, pre- 
sented by multiple disciplines, covering the 
management of FACIAL PALSY and FACIAL 
SPASM, featuring PARTICIPANT’S CADAV- 
ER SURGERY. 















P. Guibor, M. D. FACULTY: 
L. Bergmann, M. D. S. Hecht, M, D. L. Bergmann, M. D. M. May, M. D. 
B. Cosman, M. D. L. Herman, PhD. J. Conley, M. D. A. Messina, M. D. 
N. Cousins, Esq. A. Messina, M. D. M. Dunn, M. D. S. Parisier, M. D. 
M. Dunn, M. D. E. Wiggs. M. D. F. Gillen, M. D. J. Smith, M. D. 
D. Gaffin, Esq. D. Wolfley, M. D P. Guibor, M. D. D. Wolfley, M. D. 
H. Gould, M. D. and others, J. Hagedoorn, Ph.D. D. Zorub, M. D. 
M. Guibor, C. O. P. Janetta, M. D. 
SUBJECTS: SUBJECTS: 









Cosmetic Blepharoplasty, Blepharoptosis, 
Trauma Surgery, Lid Reconstruction, Lac- 
rimal Surgery, Orbital Reconstruction, En- 
tropion, Ectropion, Orbital Fractures and Or- 
bital Tumors. 


Facial Nerve Testing, Dynamic-Static 
Techniques, Lid Spring, Silicone Encircling, 
Facial Reconstruction, Direct Nerve Repair 
and Grafting, 12-7 Hook-up Animation, 
Neuromuscular Pedicle Transfer and Nerve 
Avulsion. 


épuimpis AAA AA OTTO pies mR PAM PHENO: sini imine Ql. AMARE A ST FRIED SILENT GN dari cei SAPONINS PA Sa m mimis AES wmm UMANE MAPAS “init GAMME MON "PIDGIN: HMM AND i RAM amm nl: VAM Mann cmd 


OCULOPLASTIC REGISTRATION FORM Vil NERVE REGISTRATION FORM 
Registration $500 Registration $400 


























Gne aaa a ee rt be Name 










PROC OSS aoaaa te UU rr ELE Address |... s. 












dH d PECTORE 151 PREDA oT GIO NEN HERR State uu. 





Telephone (em | NNI IRURE EN m 


Specialty: Ophth —ENT — Plastic —Derm 
(circle one) 





Telephone (.... | ee ena eae T. M 


Specialty: Ophth —ENT —Plastic — 
Neurosurgery 
(circle one) 










Make check payable: N. Y. Medical College 


Make check payable: N. Y. Medical College 
OCULOPLASTIC COURSE 
May 16-19, 1979 


VII NERVE COURSE 
May 20-22, 1979 












Clip and mail with registration fee: Ms. Paula Tamkin, Registrar 
c/o Dr. P. Guibor, 630 Park Avenue 
New York, N. Y. 10021 (212) 734-1010 
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The world of ophthalmic surgery in one remarkable volume: 


The Atlas of 
and Related 









Here | unquestionably is one of the most « comprehen- Considering these factors. the $88 ( ) price for this 
sive DOoks on eye surgery in existence: A monu- 9" x 13" case-bound leatherette-cover book S ex- 
mental resource and reference work with detailed treme ly modest 


descriptions of surgical procedures, invaluable not The Atlas of ys Surgery and Related Anatomy is 
only to the resident but to the accomplished micro- 


i 4 truly a work of art and will probably become a stan- 
rggeon as we ne DOOK IS editec Dv ecderic g ] A uv P es 
Su JEON as Wi hal DOO | aed s. Fre 2 wm H aara piece in every ophtha moioaist sS rererence ana 


AaAviClort ang Str Atoer ) y ganaid A Co y Tho 1 Ó | ; Jt A n Pot 
Davidorf 1inGa illustrate c DW Do laid A Kelle f L resource library To order Y OUR CODV now return 
A Q Y 3 He ce ) 1 Tf E ) à » * 
authors, among whom are William H. Havener and the coupon below 
Richard H. Keates. are academicians as well as clini- 


cians and are highly recognized in their respective [ ee, ae aay pesti a ee 
Subspecialties. Step by step. the edition describes 
| Ophthalmology Illustrated 


Cataract, glaucoma. corneal, retinal. vitreous 

Strabismus, lacrimal and lid surgery. Each m: iJOr SEC A Division of Keller Publishing Co 
tion is preceded by a concise review of the relevant PO Box 2566, Columbus, Ohio 43216 
a pue anatomy an essential element frequently oe ; 
l Eye Surgery and Related Anatomy at $88.00 each 
posipaiq 

O My check or money order in the amount of 


S is enclosed. (In Ohio Add 496 For Sales 
Bill me 


The Atlas of ' Eye "wn and Related Anatomy ıs 
what an atlas should be above all else: Graphic. Its 
pages (approximately 300) are replete with perhe 
somè of the most extraordinar lustrations ever t 


y 


nitherto unpublished anatomic draw nas hit 'h are 





the result of exhaustive histological research. ac Name 


advance the state of the art of ophthalmic fitta ation 





Unlike line drawings. they combine line techn iQues 
with airbrushed tonal values. The result is a startlin 


Jew realism NII t provides fresh nsiants anc per- 


spectives 








! view of the specialized nature of the contents ar ae Zin ( 
Oldte cl 9 


he exceptional production qualities of the At 
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THE OPHTHALMOLOGY SECTION 


Of the 
INTERNATIONAL MEDICAL LASER SYMPOSIUM 


March 29-31, 1979 
Presents 
THE CURRENT CLINICAL ROLE OF LASERS IN OPHTHALMOLOGY 


Symposium 


Three days will be spent focused on the clinical applica- A basic understanding of the use of Argon, Xenon, Ruby, Krypton, 
tions of lasers and photocoagulators in the treatment and Neodymium, and Carbon Dioxide photocoagulators will be 
diagnosis of ocular disease imparted, with emphasis on CLINICAL use 


CHRISTIAN ZWENG MEMORIAL LECTURE 
Prof. Dr. Gerd Meyer-Schwickerath 


Robert Abraham Douglas Gaasterland Richard Litwin Theodore Schlaegel 
Lloyd Aiello Hugo Hager Raymond Margherio Louis Schwartz 
Hugh Beckman Lee M. Jampol Gerd Meyer-Schwickerath H. Saul Sugar 
Jean-Antoine Bernard Frederick Kapetansky J. Wallace McMeel Allan Tokuda 
A. Robert Bellows Richard Kimbrough James Miller Clement Trempe 
Robert P. Blau Michail Krasnov Edward Okun Achim Wessing 
Daniel Finkelstein Francis L'Esperance, Jr. Robert Peabody James B. Wise 
Max Forbes Pei-fei Lee Irvin Pollack David Worthen 
Robert Frank Hunter Little Robert Schimek Fred Zwas 
Terry Fuller 
All aspects of RETINAL PHOTOCOAGULATION will be covered including: 
Results of the DIABETIC RETINOPATHY STUDY and VEIN OCCLUSION STUDY as well as the treatment of macular disease, 
neovascular nets, sickle cell, etc. 
Applications in GLAUCOMA SURGERY, e.g. laser iridectomy, laser trabeculotomy, photomydriasis, cyclocoagulation, laser 
trabeculectomy etc., will be discussed. Comparisons with surgical procedures will be presented. 
New advances in ANTERIOR CHAMBER LASER SURGERY. intravitreal laser surgery, scleralcorneal laser surgery, and adnexal laser 
surgery will be presented. 
Laser holography of the eye and visual acuity by laser interferometry will be discussed. 
SYMPOSIUM: Diabetic retinopathy— pathogenesis and treatment. 


SYMPOSIUM: Glaucoma—if medication fails, what next? Cyclocryotherapy, timolol, laser therapy— compared. 

TECHNICAL EXHIBITS 18 CME Category Credits 

Presented by Sinai Hospital of Detroit and the Sinai Hospital Education Corporation at: 

THE DETROIT PLAZA HOTEL within Detroit's magnificent new RENAISSANCE CENTER, March 29-31, 1979 

Program Directors: Hugh Beckman, M.D., Terry A. Fuller, Ph. D 

Registration fee: $275.00 Residents: $150.00 Enrollment limited 

For further information call (609) 848-1000 or write Laser Laboratory, Sinai Hospital of Detroit, 6767 West Outer Drive, Detrojt, 
Michigan 48235 















pae dm coco c eem Free yourself from wall cords and 


“transformers when using your indirect ophthalmoscope. The Electric Camel™ is an advanced 
rechargeable power supply in the form of a comfortable belt. It is ideal for use in the operating 
room. It can be worn under the surgical gown and activated by a pressure switch without breaking 
sterile technique. Its comfort for long wear lies in the fact that it is light and that its weight 
is evenly distributed. 

The Electric Camel™ will provide continuous bright light for almost two hours. It has a self 
contained charger and can be recharged 500-1000 times. It can be used with A-O, Xonix, 
Keeler, and MIRA indirect ophthalmoscopes. Units have been in use for two years without decrease 
in output or capacity to re-charge. 

The Electric Camel™ was developed by Dr. Daniel Weidenthal and Dr. Howard Kohn at the 
Retina Service of one of Cleveland's leading hospitals. $350 Ohio residents add 5.5% sales tax 


OPTICS INCORPORATED + 1104 Euclid Avenue * Cleveland, Ohio 44115 * Phone (216) 421-5210 
Please ship The Electric Camel™ for use with the indirect ophthalmoscope. 
r SA [C] Check enclosed, Optics, g» Inc. (pays the postage in USA) 
"a j [C] Bill me plus postage. 
NAME 
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Balance—the key to Softcon comfort 


Lens water content of 55%. 
Hydroequivalence closest to that of cornea. 


m Enhances lens/cornea compatibility. 


m Ensures wearer comfort without compromising 
handling or optical properties. 


m Improves permeability and fluid exchanges. 


m Maintains constant environment of fresh tears 
due to exceptional tear pump action. 





Balance —the key to Softcon fit 


Computerized lens geometries. 
Lathe-cut miniscleral configuration. 


m Provides uniform carrier geometry for all lens powers. 


m Offers "fast-fi" techniques in 6 lens geometries 
' (3 of which will fit 80% of patients). 


m Achieves superior centration and stable visual acuity. 


m Permits refined power adjustment without 
compromising fit and comfort. 


See next page for full prescribing information. For further details, fill out and mail this coupon 
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Joficor | Please tell me more about the new SOFTCON® (vifilcon A) Contact Lens. 








(vifilcon A) L]Send information 
meets |] Have representative call on 
(Best Day) (Best Time) High 
the he SOFTCON Lens was worth waiting for Mühe Bis Plus 
[ Here is my order for SOFTCON Lenses óLenses [] [] CJ o 
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with the My SOFTCON Distributor is 
touch (Contact Lenses) 
Name. 
[AN ali Address 
/^. 9. 


American Optical Corp., i ———— ——— > | —— —i— 
SOFT CONTACT LENS DIV. 


Southbridge, MA 01550 Telephone 
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SOFICON*: (vifilcon A) Contact Lens 
Vision Correction Use 

DESCRIPTION The SOFTCON (vifilcon A) Contact 
Lens is a hemispherical flexible transparent 

shell which covers the cornea and part of 

the sclera. The lens is composed of vifilcon A, 

a soft hydrophilic plastic co-polymer 

of 2-hydroxyethy! methacrylate and povidone, 
USP. The chemical name is: Poly (2-hydroxyethyl 
methacrylate-co-ethylene dimethacrylate- 
co-methacrylic acid-g-povidone). When fully 
hydrated. the lens contains about 55% water 

by weight 

INDICATIONS The SOFTCON Contact Lens is 
indicated for the correction of visual acuity in 
persons with non-diseased eyes and in aphokia 
It is indicated for persons who have spherical 
ametropias, refractive astigmatism usually 1.50 
diopters or less and/or corneal astigmatism of 2.00 
diopters or less 

CONTRAINDICATIONS Presence of any active 
infection or inflammation of the eye, insufficient 
tears, corneal hypoesthesia or any systemic 
disease which moy affect the eye adversely or be 
exaggerated by wearing contact lenses 
WARNINGS Medications and Eye Drops— ine 


SOFTCON Contact Lens must be stored only in 
FLEXSOL* soaking solution NEVER USE CONVEN- 
TIONAL HARD CONTACT LENS PRODUCTS WITH THE 
SOFTCON CONTACT LENS. No ophthalmic 
solutions or medications may be used by 
SOFTCON Contact Lens wearers immediately prior 
to or during wear of the lens. No solutions other 
than PREFLEX*, FLEXSOL, and NORMOL * used for 
cleaning and chemical disinfection may be used 
Aphakic Patients — Patients who have undergone 
surgery for cataract removal should not be fitted 
with SOFTCON Contact Lenses during the 
immediate post-operative period, until, in the 
opinion of the surgeon, the eye has healed 
completely 

Abrasions and Infections —!! a lens becomes 
less comfortable to the wearer than when it 
was first placed on the cornea, the lens 

should be removed immediately, and the 
wearers eye and the lens examined for the 
possible presence of a foreign body If any 

eye abrasion. ulceration, irritation or infection 

is present, or any abnormol eye condition is 
observed concurrently with lens wear, the lens 
should be removed immediately and a 
clinician must be consulted 

Lens Care — WEARERS MUST ADHERE TO THE 
RECOMMENDED DAILY CLEANING, CARE AND 
DISINFECTION REGIMEN AS DESCRIBED IN THE 
SOFTCON WEARER'S BOOKLET. FAILURE TO ADHERE TO 
THE RECOMMENDED PROCEDURES MAY RESULT IN 
THE DEVELOPMENT OF SERIOUS EYE INFECTION. 
Wearing Restriction — The lens should be removed 
before sleeping or swimming, and should not be 
worn in the presence of irritating fumes or vapors 
Visual Blurring —!! unusual visual Dlurring occurs 
the lenses must be removed until the condition 
subsides. If blurring persists see your eye care 
practitioner 

PRECAUTIONS Storage — Ine SOFTCON Contact 
Lenses must be stored only in FLEXSOL soaking 


dehydrate, becoming hard and easily damaged. * 
If a lens dehydrates, it should be carefully : 
handled and soaked again in FLEXSOL until it 
returns to its normal soft, supple stote 
Cleaning and Disinfection — THE SOFTCON 
CONTACT LENS MUST BE BOTH CLEANED AND ^. 
DISINFECTED DAILY. ONE PROCEDURE DOES NOT 
REPLACE THE OTHER. 

Cleaning — Daily cleaning is necessory to remove 
mucus and other deposits which may have 
accumulated on the lens surface from normal 
ocular secretions, airborne debris. or handling 
The lenses must be cleaned before being 
disinfected, as deposits on the lens tend to 
harden and become more difficult to remove after 
the lenses are disinfected 

Disinfection —Lenses must be disinfected daily 
according to the chemical disinfection regimen 
For chemical disinfection, all three solutions. 
PREFLEX, FLEXSOL, and NORMOL. must be used 
and must be changed daily. In the event that 
the chemical disinfection materials are not 
available. the lenses should not be worn 


First Class 
Permit No. 1 
Southbridge. 
MA 01550 





BUSINESS REPLY MAIL 


No postage stamp necessary if mailed within the United States 


Postage will be paid by 


American Optical Corporation 
SOFT CONTACT LENS DIVISION 


44 Mechanic Street 
Southbridge, MA 01550 


Attn: DeptA 


Hygiene — Hands must be washed. rinsed 
thoroughly and dried with a lint-free towe! before 
handling the lenses. COSMETICS, lotions. soaps 
oils ond hand creams must not Come in contact 
with the lenses since eye irmtation may result 
If aerosol sprays are used while the lenses are 
being worn, the eyes must be kept tightly closed 
until the sprays have settled e 
Fluorescein —Use of fluorescein while the patient 
is wearing the lenses may cause the lenses to 
become discolored Whenever fluorescein is used 
imigate the eyes with preserved normal saline 
solution, and wait at least one hour before 
replacing the lenses. Too early replacement may 
allow the lenses to absorb residual fluorescein 
ireversibly 
ADVERSE REACTIONS Serious corneal darnage,may 
result from wearing lenses which have been 
soaked in conventional (hard) contact lens 
solutions 
Eye irritation may occur within a short time 
after applying a hypertonic lens. Removal! of the 
lens will relieve the imftation. Very rarely, a lens 
may adhere to an eye as a result of o patient 
sleeping with the lens on or while wearing a 
hypotonic lens If a lens adheres for any reason 
apply a few drops of ADAPETTES* directly to the 
eye and wait until the lens moves freely before 
removing it 
Clinical studies indicate that corneal 
edema as manifested by symptoms such as 
rainbows or halos around lights, or visual 
blurring may occur if lenses are worn for too 
long a time. Removal of the lenses and a rest 
period of at least one hour generally relieves 
these symptoms. If symptoms do not subside 
promptly, or if excess tearing, unusual 
secretions, or photophobia develop, 
@professional consultation should be obtained 


. DOSAGE AND ADMINISTRATION Fitting — Usua! 


.* methods of fitting conventional (hard) contact 
solution If left exposed to air. the lenses will i 


lenses do not apply to the SOFTCON Contact 


> Lens 


For a detailed description of the fitting 


* technique, refer to the SOFTCON Fitting Booklet 


* 
-. 


Wearing Schedule — Ine wearing schedule should 


7^ be determined by the eye care practitioner 
» Studies have not been performed to support 
= the safety of this lens for longer than the 

7 recommended wearing time 


Patients should wear their lenses for 8-16 hours 
on the day the lenses are dispensed. If patients 
cannot tolerate 16 hours of lens wear daily, thé 
eyes should be examined and thedens fit 
re-evaluated 
Lens Care and Handling — Care must be taken on 
the initial visit to assure that the patient is 
supplied with a SOFTCON Care Kit and fully 
understands all proper care and handling 
procedures for the lenses. As with any contact 
lens patient, regular re-examination visits are 
necessary to assure ocular health and patient 
compliance with instructions 
How Supplied —Fach lens is shipped sterile in a 
sealed glass vial containing buffered normal! 
saline solution. The vial label is marked with the 
base curve, dioptric power, diometer and the 
manufacturing identification number of the lens. 
Patient Care Kit — Ihe SOFTCON Care Kit is a 
package required for cleaning, disinfection 
and storage of the lenses. It consists of the 
following 

E Carrying & Storage Lens Case 

E PREFLEX* Sterile Cleaning Solution 

B FLEXSOL® Sterile Disinfection and 

Storage Solution 

i NORMOL* Sterile Rinsing Solution 

E ADAPETTES* Sterile Lubricating Solution 

@ SOFTCON Wearer's Booklet 
Caution: Federal law prohibits dispensing 
without prescription 


PREFLEX*, FLEXSOL*, NORMOL *, 
and ADAPETTES*, Trademarks 
of Burton. Parsons & Co, Inc 


Amercan Optical Corp. 
SOFT CONTACT LENS DIV., 


Southbridge. MA 01550 


Pnntecd inUSA Aug 19 78 ^0024 
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XIIth PAN AMERICAN CONGRESS 
OF OPHTHALMOLOGY 


FEBRUARY 25-MARCH 2, 1979 


Fontainebleau Hotel» Miami Beach. Florida 


Sponsored by: Dept. of Ophthalmology. Bascom Palmer 
Eye Institute, University of Miami 


School of Medicine. 


CLINICAL APPLICATION OF RECENT ADVANCES IN OPHTHALMIC RESEARCH 
The scientific program will emphasize important clinical advances which have been made pos- 
sible by the application of knowledge gained in basic vision research. In addition, a variety of 
postgraduate courses, movies and free papers will permit clinicians to obtain up-to-date in- 
formation concerning virtually every aspect of ophthalmic practice in the Americas. 


Registration fees from June 1, 1978 to January 1, 1979 are $200 for members, $240 for 
non-members and $110 for each accompanying person. 


AS an organization accredited for continuing medical education, the University of Miami 
school of Medicine certifies that this continuing medical education offering meets the criteria 
for Category | of the Physician's Recognition Award of the American Medical Association. 


For registration forms write: 
Allth PAN AMERICAN CONGRESS OF OPHTHALMOLOGY 
P.O. Box 610326 
Miami. Florida 33161 


DIAGNOSE ANOMALIES OF 


EXTRINSIC OCULAR MUSCLES 
THE ALLIED 


STRABISMOMETER 


WITH LANCASTER TYPE PROJECTORS 
A New Easy-to-Use Instrument 


€ Quick and accurate measurement of subjective angle of squint, 
* EFFECTIVE WITH CHILDREN AS YOUNG AS 3 YEARS OF AGE, 


* Reveals partial paralysis of ocular muscles, high phorias, and 
cyclo deviations, 


Diagnostic 
evaluations 
are made on 

a special 
tangent screen 
calibrated in 
prism diopters 


Complete kit consists of: 2 hand projectors — trans. 

m former — red and green spectacles and instruction 

Zu manual — compensated tangent screen with pad of 
recording charts, 

Complete refund guaranteed if not satisfied 7 days 


after receipt. 
Free demonstration without 


obligation in Chicago area. $1 75.00 


ALLIED OPHTHALMIC EQUIPMENT CORP. 
P.O. Box 71 * Morton Grove, lll. 60053 
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Cut your 
“paperwork 









In 15 seconds, you can fill out a 
Da-Laur form combining bill, 
medical exam report, bookkeeping 
record, patient receipt and insurance 
report. Cuts paperwork, speeds 
collections, improves cash flow — 
makes your practice more profitable, 










Da-Laur forms are available to meet 
the requirements of your practice... 
and they're personalized, 






Write or call for details and samples. 







DA-LAUR ASSOCIATES 
P.O, Box 851, Dept, B 
Brookline, MA 02147 

(617) 267-1311 ` 
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TRANS PARS PLANA 
PHOTOCOAGULATION 
0] 


“The Charles 
Endophotocoagulator” 


Reference: 
Steve Charles, M.D. 
Memphis, Tennessee 


e TRANS PARS PLANA PHOTOCOAGULATION 
e FOCAL TREATMENT OF RETINAL TEARS 
e FOCAL TREATMENT OF SURFACE NEO-VASCULARIZATION 


The Charles Endophotocoagulator is a special 
delivery system attached to the Clinitex LOG-2 
or LOG-3 for trans pars plana photocoagulation. 


The 0.89 mm (20 gauge) autoclavable, foot- 
switch activated probe is compatible with 
incisions for vitrectomy instruments (Clinitex 
VISC-X and others). 


CLINITEX division of Varian 
183 Newbury St. 
Danvers, MA 01923 


Name 


Address 








CV ea | 


The Clinitex LOGs with the Charles Endophoto- 
coagulator probe are portable, require no special 
electrical facilities or water cooling systems. 


Hospital costs are reduced as this multiple sys- 
tem may be used as a conventional photocoag- 
ulator as well as an endophotocoagulator. 





Title 


Hopital at CING ooo —————— 


Phone 


Zip 
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Fifth Annual Boston Lacrimal Course 


Newly Expanded with Cadaver Lacrimal Surgery* 


The Department of Ophthalmology and the Office of Continuing Education 
of Boston University School of Medicine 


present this course 
to be directed by Sanford D. Hecht, M.D. 


Dates: Thursday and Friday, June 14-15, 1979. 
* SPECIALLY PREPARED CADAVERS. 


Faculty: Jules Baum, Tufts Univ., Robert Dryden, Univ. of Arizona, Joseph Flanagan, Jeffer- 
son Medical College, Edward Goodman, Boston Univ. & Tufts Univ., Pierre Guibor, New York 
Medical College, Sanford D. Hecht, Boston Univ. & Tufts Univ., Howard Leibowitz, Boston 
Univ., John Wobig, Univ. of Oregon Medical School 


Credit: 19 Hours AMA 


Enrollment Limit. 


Category I—Physicians Recognition Award Registration Fee: $375 


Inquiries: Office of Continuing Education 
Boston University School of Medicine 
80 East Concord Street, 
Boston, MA 02118 
Telephone: (617) 247-5602 





Storage Tray 
This sturdy plastic tray provides a 
convenient method for storage of 
tubes. Outstanding as backup 
storage for refilling the steriliza- 
tion tray. 


OOO Measuring 
ovo Scale 
This anodized 
aluminum scale 


now gives you a 
fast way of 
measuring tubes 
for go-no go 
mm-—— Q'MENSIONS 





Sterilization Tray | li 
Constructed of specially anodized Tear Duct Tubes 

aluminum, this impact-resistant 

tray protects your tubes as well 
as providing a convenient way of 
sterilization and handling...with 


enough pockets to hold all tubes 
from the three Jones Tube Sets. 


Complete L.T. Jones M.D. 2.2mm 
Diameter Sets are readily avail- 
able in standard, assorted or 
special sets. Special sizes may be 
obtained upon request. 


* LT. Jones M.D.. Dacryocystorhinostomy, American Journal of Ophthalmology 
Volume 59, No. 5. May, 1965 


J.C. Mustarde', L.T. Jones M D. and A. Callahan M.D., Ophthalmic Plastic Surgery--- 


Up-To-Date, Aesculapius Publishing Company. 1970 


L.T. Jones M.D. and J.L. Wobig M.D., Surgery of the Eyelids and Lacrimal System 
Aesculapius Publishing Company, 1976 


Additional Information Available From: 


Weiss cuu Glass “Blowing Co 


ANNE CAA AQDIMNMS OCOMIINT a DOAVOCOTAVAIL ADCAA NI ANNE s ICAN CAA OCAT 
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Now,a 
Scientific Approach to Keratoconus 


A Simple, Fast and 
Effective Solution to a 
Provoking Contact Lens Fitting Problem 


Now, all day wearing time and comfort for the most difficult Keratoconus patients. 
In a study of 120 patients, 93% of the eyes fitted with the new Keratoconus lenses 
had "good to excellent comfort" and 97% were rated as "good or excellent integ- 
rity". Many of the patients had previously been fitted with conventional contact 
lenses. The new lens was fitted in a fraction of the usual time for Keratoconus 
patients. 


Write today for your reprint, "Results of a Systematic Approach to Fitting Kera- 
toconus", by Joseph W. Soper and Alan Jarrett, M.D., Houston, Texas. 


SOPER INTERNATIONAL OPHTHALMICS 
a division of 
CORNEAL LENS COMPANY 


P.O. Box 22703, Houston, Texas 77027 
Phone 800-231-3561 (In Texas 800-392-2279) 















DMV Contact Lens 


Remover 


The NO STRETCH Method of 
Contact Lens Removal 


For the Discriminating 
Eye Physician 


Depend on the Services of a 
Guild Optician 























So simple, so far superior to. the manual 
method of stretching the evelids, that every one 


of your patients should use this procedure for 





removing contact lenses. Just the wetting of the 
cup and a gentle touch to the lens does it. 


Complete with carrying case 


IN LYNCHBURG, VA. 
A. G. JEFFERSON 


Avatlable from vour contact lens laboratory 








OVERSEAS OUTLET: INC. 
Willi Ott Kontaklinsen | Downtown Office Tate Springs Office 
Stautlacherstrasse 5, 8004 Zurich, Switzerland Allied Arts Buildings 2010 Tate Springs Road 








DMV Contact Lens Company REGISTERED OPTICIANS 
Box 2829 Zanesville, Ohio 43701 


Phone: (614) 452-4787 WE DO NOT PRESCRIBE GLASSES—WE MAKE THEM 
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| SUPRAMID EXTRA’ 


The Tissue-Friendly, Cable-type, synthetic suture from S. Jackson, Inc. 
—proven in all types of surgery for 30 years 


e THE inert polyamide * Extremely strong 
* Non-absorbable * Ties easily... with fewer knots 
e Long-lasting in tissue * Stays tied 


SUPRAMID EXTRA? sutures in sterile packages 


e Sizes 10-0 to 0 with swaged-on e Spatulated, reverse cutting, ski, von 
needles (sizes 3 and 8 also available) Noorden, Yasargil and taper-point 
needles by SHARPOINT* 


The same inert SUPRAMID® material is now available as: 

SURGICAL FOIL ............. smooth surface or orange-peel surface for 
orbital floor blow-out fracture repair and 
other oculo-plastic surgery. 


EYE MUSCLE SLEEVES ...... for preventing eye muscle adhesions, as 
developed by Edward A. Dunlap, M.D. 

QUARTER-GLOBE CAPS ..... for adhesion prevention according to Philip 
Knapp, M.D. 

MESH UU uns Ead RM E RA Yd for rhinoplasty and mentoplasty augmentation 


For information and catalog write or call 


S. JACKSON, INC. (Dept. J) 
4815 Rugby Ave., 


Washington, D.C. 20014 
Phone: 301-657-8920 
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Symposium on Orbital Disorders 

sponsored by 
The Post Graduate Institute of 
The New York Eye and Ear Infirmary 
and the 
international Orbital Society, Inc. 
Marriott’s Essex House 
New York City 

May 16, 1979 


FRANCE HOLLAND 

Danielle Aron-Rosa, M.D. Prof. G. M. Bleeker 

Jean Jacques Aron, M.D. Leo Koornneef, M.D. 

Jacqueline Vignaud, M.D. Harry J. F. Peeters, M.D. 
P. A. Gillissen, M.D. 

ENGLAND U.S.A. 


G. A. S Lloyd, M.D. Bernard Kronenberg, M.D. 
Frederick G. Biodi, M.D. 
M D Stephen Trokel, M.D. 
i Miren John T. Simonton, M.D. 


OTHERS TO BE ANNOUNCED 
Registration fee: $100.00 (luncheon included) If taken in 
conjunction with the Fifty-Second Annual New York Eye and 
Ear Infirmary Clinical Conference, May 17-18, 1979: 
T Residents: $50.00, with Clinical Conference, 
75.00. 


AMA-CME Credits, Category 1:8 


For registration and further information, please write: 

JANE STARK, Registrar 

Post Graduate Institute New York Eye and Ear infirmary 
310 East Fourteenth Street « New York, New York 10003 


OF OPHTHALMOLOGY 


"GEORGIA GOLDEN ISLES" 


APRIL 29—MAY 2, 1979 


Annual Meeting 
Georgia Society of Ophthalmology 


THE CLOISTER 
SEA ISLAND, GEORGIA 31561 


THEME: 
“OCULAR TRAUMA AND 
SURGICAL COMPLICATIONS © 


SPEAKERS: 
MILTON BONIUK, M.D., Houston, Texas 


STEVEN T. CHARLES, M.D., Memphis, Tenn. 
S. ARTHUR BORUCHOFF, M.D. Boston, Mass. 


Reservations direct with The Cloister, Sea Is- 
land, Georgia, 31561, to enjoy an excellent pro- 
gram, golf, tennis, swimming. fishing and tempt- 
ing cuisine. Registration fee $125, payable upon 
registering at meeting. For additional information 
contact: 
Talitha Russell, Exec. Sec., 
Ga. Society of Ophthalmology, 
P.O. Box 655, McDonough, Ga. 30253. 





BAYLOR COLLEGE OF MEDICINE 
Department of Ophthalmology 


Announces a 


BASIC COURSE IN KPE 
(Kelman “Phaco-Emulsification’’) 


FACULTY 
Jared Emery, M.D. 
Course Director 


SPECIAL GUEST: JAMES LITTLE, M.D. 


Milton Boniuk, M.D. Donald Ford, M.D. 
Guy Knolle, M.D. David Paton, M.D. 
Jack Thurmond, M.D. 


This is a comprehensive course in the surgical techniques of KPE. Detailed instruction is given in 
patient selection, preoperative considerations, the "nine steps of KPE," and postoperative care. In- 
traocular lenses and their use with KPE are also discussed. Live surgery is observed with commentary by 
experienced KPE surgeons. Courses are limited to fifteen to assure personalized attention during 
practice surgery sessions, 

COURSE DATES 
January 26-28, 1979 
April 6-8, 1979 


Contact Susan Serratt for further information 


Cullen Eye Institute 
6501 Fannin, NC200 
Houston, TX 77030 
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MUROCOLL EPINEPHRINE 1% 
As (L-Epinephrine Bitartrate 1.8296) PRODUCT #291/2 


e Effective in maintaining lowered intraocular pressure in 
certain cases of open angle glaucoma by reducing the 
rate of aqueous formation. 


e Improves the facility of outflow after prolonged therapy in 
more than 50% of eyes with open angle glaucoma.* 


* Aids in breaking posterior synechiae in uveitis. 
z| EPINEPHRINE 1% 


F {Epinephrine Bitartrote 1.82%} 


i 
x 
" 
d 
t 


1 
E 
a 


Murocoll Epinephrine 1% (as Bitartrate 1.82%) with Chlorobutanol 0.5% as a 
preservative and bacteriostatic agent is also available as Murocoll Epinephrine 
2% (as Bitartrate 3.64%), Product 829. 


El yi F 
3 Conteaindication: Nevraw-angle gleucoem. 


d uei Dowgr T dog in 


Both solutions also have Sodium Bisulfite as preservative; Sodium Chloride 
and distilled water as inactive ingredients, 





Above solutions are contraindicated in narrow angle glaucoma. Available: 7.5 cc. glass bottle 

Use with caution in presence of hypertension. with plastic dropper. 3% only 
Complete Ophthalmological Originators of 

Formulary Available On Request Stabilized Epinephrine Collyria 


Muro preparations are available to all pharmacies and hospitals through 
their drug wholesaler, or may be obtained directly from our laboratories 
by indicating their usual source of supply. 


MURO PHARMACAL LABORATORIES 
121 Liberty Street — Quincy, Mass., U.S.A. 02169 — Area Code 617 - 479-2680 
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KELMAN ANTERIOR THE KELMAN COURSE 
CHAMBER LENS IN 
IOL COURSE PHACO - EMULSIFICATION 


and The New Kelman Anterior 
LENGTH OF COURSE: 


Chamber IOL 
1 Day Workshop — (Fridays only) Under the direct supervision of 


CURRICULUM: CHARLES D. KELMAN, M. D. 
8:30-9:30 am — Basic Introduction GUEST FACULTY includes 
pedidos Jordan Burke, M.D. 
E. Reed Gaskin, M.D. 
9:30-11:00 am . - Surgical 


Demonstration 
Lydia Hall Hospital 
4 cases 


11:00-12 Noon — Post-op 
Examination of 
previously operated 


patients 
12 Noon-1:00 pm — Lunch and 
Discussion 
2:00-4:00 pm — Laboratory Practice 
4:00-5:00 pm — Discussion 


COST: $185.00 
Video Cassette on 
technique. Optional. 


LIMITED ENROLLMENT 


FOR DATES AND FURTHER DETAILS 
WRITE: 


David J. Kelman Research Foundation 
150 East 58th Street 
New York, New York 10022 


NAME... 


ADDRESS 
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Lee Hirsch, M.D. 

Leeds Katzen, M.D. 
Richard Keates, M.D. 
Harold Sawelson, M.D. 
Oram R. Kline, M.D. 
Manus C. Kraff, M.D. 
Malcolm S. Roth, M.D. 

Lyle Moses, M.D. 

Jess C. Lester, M.D. 
Howard L. Lieberman, M.D. 
William U. McReynolds, M.D. 
Donald L. Praeger, M.D. 
Ned L. Snider, M.D. 
Joseph Spina, Jr., M.D. 
Charles W. Tillett, M.D. 
Joseph Dello Russo, M.D. 
K. Buol Heslin, M.D. 


Courses given monthly 


For further information, 
please write or phone: 


The David J. Kelman 
Research Foundation, Inc. 
150 East 58 Street 
New York, New York 10022 


or call (212) 752-8031 


An A.M.A, 40-hour accredited course 
for continuing medical education 


Special fee for residents 




























Adjustable forehead ess 
rest and chin support 
offer maximum patient 
comfort and “working 
distance control. 


a Quick-change 
adaptability for 
mounting acces- 
sory tonometer, 
observer tube, 
35 mm camera, 
video camera, 

etc. 





Sharp, color-corrected "1$ 
slit projection with flip- 

down light diffuser. 
E 


Conveniently-located ees 
slit beam controls for 
ease of use. . Electrically-operated 
/ slitlamp height 
adjustment. 


d 


Unique slit projector "ii 
design provides brilliant 
400,000 lux slit beam 
with 15 watt bulb. Even 
greater illumination 
possible (up to 50% 
increase) with 20 watt 
halogen bulb. 


|; Fine-pitch cross slide 
for one-hand joy stick 
control. 


The Rodenstock RO 2000EH Sht Lamp 
— distributed exclusively by the Profes- 
sional Products Division of Coburn 
Optical Industries, Inc. —features a 
newly-designed slit projector in which 
the lighting system is combined with 
the multilens projection objective into a 
single optical unit. This arrangement 
gives maximum light output and dra- 
matically increases sharpness and con- 
trast. The RO 2000EH adapts quickly 
and easily to hospital and office 
requirements and is available with a 
wide assortment of accessories. 


Optimum ighi 
-output for 
excellent 

^. sharpness 
and contrast 


Rodenstock RO 2OOOEH Slit Lamp 


Write or call for demonstration and 
information: (800) 446-4831. 


Coburn — your source for 
in Virginia, call collect (8041 526-1027. 


all Rodenstock instruments 


Cobutrnis now distributor for all 


Rodenstock Ophthalmic instru- 


ments as well as for Rayner 
intraocular Lenses Service is 
avaiable on ali Hodenstock 
Instruments. 





COSLAM 


Professional Products Division 


Superior quality and performance 
competitively priced 


Coburn Optical Industries, Inc. 
Professional Products Division 
P.O. Box 351 

Petersburg, Virginia 23803 


Gentlemen: 
Please arrange a demonstration of the 
Rodenstock Sit Lamp. 
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AMERICAN JOURNAL OF OPHTHALMOLOGY 


A COMPREHENSIVE COURSE IN 
INTRAOCULAR LENSES and PHACOEMULSIFICATION 


Outstanding Faculty covers over 7000 cases of all types of lenses 


FACULTY 


Robert M. Sinskey, M.D. 
Course Director 


Robert Azar, M.D. Edwin Hill, M.D. Jerry Pierce, M.D. 
Richard Kratz, M.D. James Little, M.D. Steven Shearing, M.D. 
COURSE LIMITED TO 16 Fee: $850.00 
FOR PERSONALIZED INSTRUCTION Cancellation Fee: $150.00 
26 Hours CMA-AMA Category | Credit Cavitron Approved 
GUEST FACULTY 
Mr. Eric Arnott-Great Britain Francis Hurite, M.D. - U.S.A. 
Ronaid Barnet, M.D.-U.S.A. Harold Katzman, M.D. - U.S.A. 
Richard Binkhorst, M.D. - U.S.A. Michail Krasnov, M.D. - USSR 
M. U. Dardenne, M.D. - West Germany James McKinzie, M.D. - U.S.A. 
Slava Fyodorov - USSR Donald Praeger, M.D. - U.S.A. 
Miles Galin, M.D. - U.S.A. Steven Ryan, M.D. - U.S.A. 
Wiliam Harris, M.D. - U.S.A. John Sheets, M.D. - U.S.A. 
Richard Holmes, M.D. - U.S.A. William Vallotton, M.D.- U.S.A. 
Richard Hulquist, M.D. - U.S.A. Murry Weber, M.D. - U.S.A. 


COURSE INCLUDES: John Weisel, M.D. - U.S.A. 


10 or more live cases with the Mark 8 Choyce lenses, Binkhorst type lenses and the new Shearing Pos- 
terior Chamber Lens using intracapsular, Extracapsular and the latest modifications of the 
“PHACOEMULSIFICATION TECHNIQUES", Animal surgery using “PHACOEMULSIFIER”, Patient 
selection, Pre- and Post-operative care, Post-operative examinations, “INTRAOCULAR LENS 
CALCULATION”, Complications including removal and changing of lenses. 


Brainstorming with the Faculty 
COURSE DATES : 


1979: February 1-3; March 1-3: April 5-7; 
May 3-5; July 26-28 


Presented by: 
THE FOUNDATION FOR OPHTHALMIC EDUCATION 


Under the auspices of 
THE SOUTHERN CALIFORNIA LIONS EYE INSTITUTE 
at 


SAINT JOHN'S HOSPITAL AND HEALTH CENTER 
SANTA MONICA, CALIFORNIA 


UE MAn MAA SERIE HH HR amm SEER Sb: ArT MH HUMO ARM MAMMA VN eiim reme UV “SUNN GAMME AMPH HMM MPs Pt cine iE ths wtih vdd Admin ME MAT Hide UMP OAM cmi ARAM Hahn m 


Please Detach and Mail to: FOUNDATION FOR OPHTHALMIC EDUCATION 
2232 Santa Monica Boulevard « Santa Monica, California 90404 


Please send me further information. | am interested in the course for: 
FEBRUARY MARCH APRIL MAY JULY 
NAME .. hha cece aang cee css EYE ERREUR Raed coe te act SMe I cece Ses pec 
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THOMAS* CATARACT 
ASPIRATION —IRRIGATION 
SYSTEM 


irrigates and aspirates cortex 

Aspirates congenital cataracts easily 
Advantageous with phaco emulsifier 
Useful in intraocular lens procedures 


Significant advantages: 

Non-traumatic to corneal endothelium 
Self-contained—no machine fatiures 
irrigation——sterile solution and tubing supplied 
by the hospital operating room 
Aspiration-—suction provided per hospital dis- 
posable syringe 

Finger control port in the handle gives the sur- 
geon absolute control of the entire system 
Handle and needies are expertly crafted of 
stainless steel 

Multiple tips available for various techniques 
Proven design—in use for over ten years 


KARL ILG INSTRUMENTS 
117 North Charles Avenue 
Villa Park, Illinois 60181 
(312) 834-4219 


* Designed by Edward A. Thomas, M.D. 
Dayton. Ohio 
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When children are 
' unresponsive to the Four Dot Test: 


BERENS 
3 CHARACTER 
TEST 


This instrument is similar to the Four Dot Test, 
except that three characters (green elephant, red 
girl, white ball) replace the four dots. Characters 
are easily identified by very young patients. Red 
and green spectacles are furnished. At optical 

and surgical suppliers. 


R.O. GULDEN & CO., 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 
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HAAG-STR 





Originais have value in the healing 
arts as well as in the fine arts. 

The Haag-Streit Slit Lamp 900 is a 
prime example. 


A product of decades of skill, ‘the Slit 
Lamp 900 is made by the world's. 
ophthalmological instrument leader. 
It is in worldwide use. Some 10000 are | 
at work in the U.S. alone. The 900 has | 
features sometimes imitated but | 


dur 


never duplicated; a 
for one-hand operation, a non- 
dazzling fixation target and others. 

It comes with a full line of associated 
equipment including photographic 
and depth-measuring devices. 

The Slit Lamp 900 is a masterpiece of 
original instrumentation as are all 
Haag-Streit products. 

If you are ready to make the lifetime 
investment that owning a true original. 
represents, contact your Haag-Streit 
dealer. They will be glad to send you 
full information on the Slit Lamp 900 
and our many other fine products. 
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anterior-posterior capabi 





The Suction Infusion Tissue Extractor speaks for itsell 


= oi functions in one probe for one in- 9g 
cision, one-handed operation. 


PG Surgeon directly controls all functions i iJ 
through use of foot pedal; fingertip by- 
pass vacuum port ring on handpiece 
enables surgeon to regulate rate of as- 
piration without an assistant. 


du Fiber optic system attaches to operat- 99 
ing tip for direct illumination. 


Fe Modular construction of handpiece ly 
facilitates cleaning, care and mainte- 
nance... even in the O.R. 


ER Rari, fresh-fluid reflux through ct 
port aids in lens hydration (during 
ectomy), blunt dissection of mer 
nous tissue and washing retinal sur 


gp Battery-powered console ins 
against electrical hazard. 


Er Safety switch provided for instan 
off of all operating functions. 


FF Specialized electroplating and la; 
techniques create the most effe 
cutting mechanism available for 
ocular microsurgery. 


SITE Instrument manufactured in USA. $7950 complete in carrying case 
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VITRECTOMY SYMPOSIUM AND WORKSHOP 


With Emphasis on Anterior Segment Technique and Instrumentation 
UNIVERSITY OF CALIFORNIA, SAN FRANCISCO 


APRIL 18, 19, 20, 1979 


OBJECTIVES 
Symposium, April 18 


indications, techniques, and 

results of vitrectomy microsurgery 

in both anterior and posterior 

segment eye diseases will be covered. 


Workshops, April 19, 20 
Anterior segment microsurgery 
technique will be taught utilizing 
and comparing various vitrectomy 
instruments in animal eyes. 


INSTRUMENTATION 
Vitrector (Kaufman) 
Vitreous Stripper (Klóti) 
Ocutome System (O'Malley) 
Vitrophage (Peyman) 


REGISTRATION 

For information contact: 

Extended Programs in Medical Education 
Room 569-U 

University of California 

San Francisco, California 94143 

Phone (415) 666-4251 


Registration Fee 
Symposium only $150.00 
Symposium and Workshops $475.00 


Course Directors 
Alexander R. Irvine, M.D. 
Walter H. Stern, M.D. 


GUEST FACULTY 


James G. Diamond, M.D. 
University of lowa, 
iowa City, lowa 


Kenneth R. Diddie, M.D. 


University of Southern California 


Los Angeles, California 


Wayne E. Fung, M.D. 
Pacific Medical Center 
San Francisco, California 


Klaus Heimann, M.D. 
University Eye Clinic 
Cologne, West Germany 


Herbert E. Kaufman, M.D. 
Louisiana State University 
New Orleans, Louisiana 


Ronaid G. Michels, M.D. 
Johns Hopkins University 
Baltimore, Maryland 


Conor C. O'Malley, M.D. 
San Jose, California 


John D. Scott, FRCS 
Cambridge University 
Cambridge, England 


George O. Waring, M.D. 
University of California 
Davis, California 


U.C.S.F. FACULTY 

Blaine S. Boyden, M.D. 
Denis M. Carroll, M.D. 

M. Wallace Friedman, M.D. 
George F. Hilton, M.D. 

H. Dunbar Hoskins, M.D. 
Alexander R. Irvine, M.D. 
David O. Jesberg, M.D. 
Steven G. Kramer, M.D. 
Lawrence |. Lonn, M.D. 
Howard Schatz, M.D. 
Ariah Schwartz, M.D. 
Walter H. Stern, M.D. 
Robert D. Stone, M.D. 


THE DEPARTMENT OF OPHTHALMOLOGY 


and 


THE OFFICE OF CONTINUING EDUCATION 
OF BOSTON UNIVERSITY SCHOOL OF MEDICINE 
ANNOUNCE A COURSE IN 


COSMETIC SURGERY 


THIS COURSE WILL BE PREPARED BY BOTH GENERAL 
AND OPHTHALMIC PLASTIC SURGEONS. 

DATES: FRIDAY AND SATURDAY, MAY 11-12, 1979. 
CLOSED CIRCUIT T.V. OF LIVE SURGERY 
LECTURES ON: Blepharoplasty Techniques, Face Lift, Mini Lift, 

Dermabrasion, Brow Hair Replacement, Lash 
Replacement, Z-plasty, Face Peel, etc. 
CREDITS: 15 Hours AMA, Category | Physician’s Recognition 


Award 
REGISTRATION FEE: $135 


INQUIRE: OFFICE OF CONTINUING EDUCATION 
BOSTON UNIVERSITY SCHOOL OF MEDICINE 
80 EAST CONCORD STREET 
BOSTON, MASSACHUSETTS 02118 


Tel. (617) 247-5602 


COURSE DIRECTOR: SANFORD D. HECHT, M.D. 
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UNIVERSITY OF NEW MEXICO 
SCHOOL OF MEDICINE 


9th ANNUAL 
ROCKY MOUNTAIN 
NEURO-OPHTHALMOLOGY 
COURSE 


SNOW KING INN 
JACKSON HOLE/ TETON VILLAGE 
WYOMING 
FEBRUARY 21, 22, 23, 1979 


i. M. BICKNELL M.D. Albuquerque, New Mexico 
T. L CARLOW, M.D.. Albuquerque. New Mexico 
R. B. DAROFF, M.D. Miami, Florida 

I. S. GLASER M.D., Miami, Florida 

AL B. SCHATZ, M.D... Philadelphia. Pennsylvania 
H. VAN DYK, M.D., Salt Lake City, Utah 

W.B. WILSON., MEL. Denver. Colorado 

B. R. YOUNGE. ML. Rochester. Minnesota 


This course will include lectures and seminar sessions cover- 
ing basic disorders of ocular motility and the vísual system. 
Ample time between sessions has been provided for leisure 
activity at the Jackson Hole/Teton Village and Snow King Ski 
areas and Grand Teton and Yellowstone National Parks. 


Tuition: $245.00) Resident Tuition: $125.00 upon application 
hy their department head. 


Registration is limited. Make check payable to: 
UNIVERSITY OF NEW MEXICO 

OFFICE OF CONTINUING MEDICAL EDUCATION 
BUILDING M-2 

ALBUQUERQUE, NEW MEXICO 87131 
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FLORIDA MIDWINTER SEMINAR 
IN OPHTHALMOLOGY 
February 5-7, 1979 


Americana Hotel 
Miami Beach, Florida 


The Cataract Operation 
This Seminar is designed ta assist the practicing ophthalmologist in gie 
ing informed consent and rendering second opimions; to review the corn- 
plications af cataract surgery, the problems af aghakia: fo discuss newer 
meihads ta compensate for aphakia. review recent surgical techniques 
Tey ications. complications compared wath standard  intracapsy- 
iat Citaract extraction: review medical screening, anesthesia screening 
ang “sitter anesthesia 

FACULTY 

Roger Hiatt, M.D. 
Memphis, Tennessee 
David Kasner, M.D, 
Miami, Florida 
Warren Lieberman, M.D. 
Miami, Florida 
Frank Polack, M.D. 
Gainesville, Florida 


John Clarkson, M.D. 
Miami, Florida 

Nancy Davis, M.D. 
Miami, Florida 

Richard K. Forster. M.D. 
Miami, Florida 

Antonio Gassett, M.D. 
Gainesville, Florida 
Edward Gelber Sigmund Rosen, M.D. 
Miami, Florida Miami, Florida 

The Ponda Midwinter Seminar in Ophthalmology & Otolaryngology 16 
cosponsored by the University of Florida College of Medicine (Gaines: 
ville, the University ot Miami Schoot of Medicine (Miami, and the Un 
varsity at South Forda College of Medicine (Tampa) The program is 
accredited by the Council oo Medical Education of the American Medical 
Assaciahan, Category of the Phyxicain s Recognition Award Registra- 
uon fee is $150 for practiiüners and 850 for residents upon application 
trom thew Department Head Mau registration fee (U.S dollars only). 
payable to Flenda Midwanter Seminar . 405 Northeast 144th Street. 
Miami, Flonda 33161. Special reduced rates have Been arranged with the 
Amencana Hotel. 9701 Collins Avenue, Miami Beach, Florida 33154 
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THE FRAME MATERIAL 
THAT REMEMBERS 
ITS ORIGINAL 
COMFORT AND FIT. 


PTYL* material is an advanced 
roduct of extensive chemical epoxy 
»search. Created exclusively for the 

ranufacture of eyewear, frames made 
1 OPTYL are programmed with a 
emory *. 


\PTYL frames maintain their 
ustomized fit longer than frames 
ade of conventional plastics because 
eir chemical bonding prohibits 
ilament migration. OPTYL material 
; stable. Its bonded filaments can, 
owever, be unlocked with heat to 
ermit frame shaping. The ‘Thermal 


Lock’ feature provides OPTYL frames 
with a Memory that ensures retention 
of fitted adjustment and comfort. 


OPTYL’s molecular structure is 
unique. Unlike ordinary plastic frame 
materials, OPTYL’s molecular 
filaments are uniformly set and lie 
within regular patterns. No 
slasticizers are used. OPTYI 
armentis are also interlaced or 
cross-linked providing added 
strength vet flexibility. These special 
features give OPTYL frames stability 
and freedolh from filament “creep” 


and frame distortion - problen 
frequently encountered with or 
‘Serta frames. OPTYL frames r 
ittle, if any, readjustment afte 
proper fit. 


Frames made in OPTYL materi 
retain their original, accurate f 
comfort longer, will not shrin 
warp, are lightweight, biologic 
inert and programmed with an 
exclusive Memory. OPTYL - T 
FRAME MATERIAL ENGINEE 
FOR COMFORT AND FIT. 
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IS CLEAR...B 


Design advantages of ULTRAVUE Le 








[ JNo visible segments —ULTRAVUE Lenses are the bifocals with no lir 








L ]Progressive power corridor in ULTRAVUE Lenses between distance 
reading area... 








[]Large distance portion... l 











 JLarge spherical reading area... 











O No surface astigmatism in progressive power corridor... 
J AOLITE® hard resin lenses... 























Lj 75 mm diameter lens blank... 








[ Beauty and optical superiority... 








[ Easy patient adaptability... 








[With 27,000 dispensers trained and certified, you can prescribe | 
Lenses with confidence. 
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...become patient benefits 
for happy wearers. 





„the look of single- vision lenses with no obstructing line, no annoying double 
images. 





clear vision at all distances with no abrupt power change—u uninterrupted 
vision from near, through intermediate, to far. 


full- field, distortion-free viewing. 




















more patient comfort for close- up viewing. 











better visual acuity for intermediate- range viewing. - 








lightweight comfort with impact resistance and unlimited tinting possibilities. 








fits modern fashion frames to help your patients maintain a youthful 
appearance with ULTRAVUE Lenses. 





. many practitioners are fitting £ 50% of their presbyopes with ULTRAVUE L Lenses. 











patient acceptance is a consistent 9 7% with newly diagnosed presbyopes as 
well as current flat top wearers. For additional information on the fastest 
growing lens of the decade, call toll free 1-800-225-7498. 
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Uatlex 


tetrafilcon A) 
Hydrophilic Contact Lens 





* 


The Performance story. 


Soft contact lens performance that 
meets your exacting professional needs. 


Jtstanding Visual Acuity Additional Advantages . 
najor benefit of Aquaflex® (tetrafilcon A) Other significant attributes of the Aquaflex* 
drophilic Contact Lenses is excellent visual (tetrafilcon A) lens, contributing to practitioner 
uity. Clinical data revealed that 88% of the success and patient acceptance, are: reliable 
arers achieved 20/20 vision or better, with over-refraction,?'* ease in handling, durability, 
% attaining 20/25 or better.' Practitioners excellent reproducibility? and exceptionally 
yorted that Aquaflex lenses often corrected high standards of quality assurance, including 
re astigmatism and gave sharper vision 100% wet inspection. A study has shown that 
in other soft lenses.' This quality of less than 5% of lenses shipped were returned 
rformance is due to a unique combination because of questionable performance, 
sophisticated lens design, special lens discomfort, damage or defects.' The fitting 
aterial and the "Vault" system of fitting. procedure is simple and fast.* You can fit from 

a small diagnostic set, or use a dispensing 
9timum Centration inventory. Lenses may be ordered by a toll-free 
IN P phone call, and UCO Optics’ service is quick 
clinical study showed that over 96% of and dependable. More and more practitioners 
iuaflex contact lens wearers achieved are using Aquaflex lenses every day. 


timum centration.’ By centering so well, 
juaflex lenses virtually eliminate the induced 
tigmatism and lessened visual acuity 


sulting from decentered lenses.’ Precise 
ntration helps in attaining a good fit with full A ^ 
rneal coverage and maximum visual acuity, | 


ille permitting proper corneal respiration. 


edictable Fit tetrafilcon A) 


Hydrophilic Contact Lens 


Shouldn't you? 


re graphe Chas ane T" zt 
culations, because the Aquaflex “Vault” For more information and a copy of á 
stem reduces fitting variables to just one... the Professional Fitting UTER ^ 

3 lens “Vault”. Only 5 Vaults are needed to fit the coupon. Or, phone toll-free / 

juaflex lenses;? and in clinical studies more 800-828-4580 (in N.Y State P d 

in 90% of the patients were fitted with just 3 800-462-4332). 4 

these Vaults.’ The bicurve, lathe-cut lens P d 

nstruction, with spherical front and back See following page for full 4 oe 
rfaces, promotes reliable fit independent of prescribing information wm ae X 
wer; and the large posterior optical zone i » QUU 


'es stability of vision with lens movement. 


Data on file: UCO Optics, Inc., Scottsville, N.Y. 14546 


Morrison, Robert J: international Contact Lens Clinic, 
mmar 1976 


Gruber, Ellis & Gordon, Stanley: Contact Lens Forum, 
oruary 1977 


Greenspoon, Morton K: Contact Lens Forum, 
vember 1977. 


juaflex is a registered trademark of UCO Optics, Inc. 
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(tetrafilcon A) 


Hydrophilic Contact Lens 





DESCRIPTION 


AQUAFLEX" (tetrafiicon A) Hydrophilic Contact Lens is a hemispherical shell 
which covers the cornea and may cover a portion of the adjacent sclera. The lens 
material, tetrafilcon A, is a hydrophilic random terpolymer of 2-hydroxyethy!- 
methacrylate, N-vinyl-2-pyrrolidone and methylmethacrylate. The polymer is a 
three-dimensional network of terpolymer chains joined by divinylbenzene cross. 
links. H consists of 57 5*» tetrafilcon A and 42.5% water by weight when fully 
hydrated in normal saline solution. Lenses have a nominal diameter of 13 mm 


ACTIONS 


In its hydrated state the AQUAFLEX* Hydrophilic Contact Lens is soft and pliable 
When dry, the lens becomes hard and brittle. These states are completely revers- 
ible and a lens which has been permitted to dry out will recover all of ts hydrated 
praperties when placed in normal saline for a period of two hours. When placed an 
ihe human cornea the hydrated tens acts as a refracting medium to compensate 
spherical ametropias. The materiai has a refractive index of 1.43 and the lens has 
a visible light transmittance greater than 9795 


INDICATIONS 


AQUAFLEX*" Hydrophilic Contact Lenses are indicated for the correction of vision 
in persons with non-diseased eyes who have spherical ametropias, corneal astig- 
matism of 2.50 chopters or less and/or retractive astigmatism af 2.00 diopters 

or less. 


CONTRAINDICATIONS 


AQUAFLEX* Hydrophilic Contact Lenses are contraindicated tn the presence of 
any of the tailowing conditions: (1) Acute and subacute inflammation of the anterior 
segment of the eye. (2) Any eye disease which affects the cornea or conjunctiva 
(3) insufficiency of lacrimal secretion. (4) Corneal hypoesthesia. (5) Any systemic 
disease which may affect the eye or be exaggerated by wearing contact lenses. 


WARNINGS 


Medications and Eye Drops: AQUAFLEX* Lenses must be stored in an appro 
priate solution when off the eyes, the type of solution being dependent on the sys- 
tem used for disinfection. When the lenses are disinfected with the thermal 
disinfection system, they may be stored only in BOILNSOAK * Solution (stertie but- 
fered isotonic solution containing boric acid. sodium borate, sodium chionde 0.7% . 
preserved with Thimerosal (Lilly) 0.001% and edetate disodium 0.1%). When 
lenses are disinfected with the chemical disintection system, they may be stored 
only in FLEXSOL' Disinfection and Storage Solution (sterile buffered isotonic solu- 
tion of sodium chloride, sodium borate. boric acid, potyvinylpyrrolidone, palyox- 
yethylene and polyoxypropylene. preserved with Thimerosal (Lilly) 0.00 195. 
chlerhexidine 0 005% and edetate disodium 0 1%}. 

No ophthaimic solutions or medications. including hard contact fens solutions, 
can be used by AQUAFLEX" Lens wearers prior to or while the lenses are in place 
on the eyes. Aiso, no solutions. including hard contact tens solutions, other than 
BOILn SOAK* Solution or FLEXSOL* Solution may be used on AQUAFLEX * 
Lenses when they are off of the eyes. 

Since liquids and vapors may be absorbed by AQUAFLEX" Lenses, they 
should not be placed in the mouth for wetting, nor wiped with a cloth or tissue 


Abrasions and infections: If a lens becomes less comfortable than # was when 
first placed on the wearer's cornea, the fens should be removed immediately and 
the wearer's eye and the lens examined for the possible presence of a foreign 
body. if any eye abrasion, ulceration, irritation or infection is present. or any abnor- 
mal eye condition is observed concurrently with lens wear, the lens should be 
removed immediately and a physician consulted. 

Wearing Restrictions: AQUAFLEX * (tetrafiican A} Hydrophilic Contact Lenses 
should not be worn while swimming, sleeping, or in the presence of mritating fumes 
of vapors. 

Visual Blurring: if visuat blurring occurs, the lens must be removed until the con- 
dition subsides. 


Lens Care Regimen: Patients must adhere to the recommended daily care 
procedures tor AQUAFLEX" Hydrophilic Contact Lenses. Failure to follow this 
procedure may result in the devetooment of senous ocular infections. 


PRECAUTIONS 


Storage: AQUAFLEX" Lenses may be stored only in the appropriate storage sou- 
tion: BOILNSOAK* Solution or FLEXSOL* Solution depending on disinfecting 
methods used if teft exposed to air, the lenses will dehydrate, become brite and 
break readily. H a lens dehydrates, it should be soaked in either BOILnSOAK" 
Solution or FLEXSOL" Solution until it returns to a soft, supple state 

Cleaning and Disinfecting: AQUAFLEX" Lenses must be both cleaned anc 
disinfected daily. Separate procedures and products are needed to clean and ic 
disinfect. Two methods of disinfection, thermal or chemical, have been shown to be 
equally effective The choice of disinfection system should be made in consultation 
with your eye care practitioner 

Cleaning: Daily cleaning ts necessary to remove mucus and other deposits which 
may have accumulated on the lens surtace. Each time the lenses are removed 
trom the wearers eyes, both surfaces cf the lenses must be cleaned using several 
drops o! PREFLEX"* Cleaning Solution (sterite buffered isotonic aqueous solution 
consisting of sodium phosphates, sodium chloride, tyloxapot, hydroxyethy!- 
cellulose and polyvinyl alcohol with Thimerosal (Lilly) 0.004% and edetate diso- 
dium 0.2% added as preservatives). Lenses must be cleaned before they are 
disidected, as deposits on the lenses tend to harden and become more dificult to 
remove after the lenses are disinfected 

Disintecting: AQUAFLEX* Lenses may be disinfected with either a heat or chem 
ical regimen. One method or the other must be selected, but nat both. The user 
must not alternate between methods 

Thermat Disinfection Method: AQGUAFLEX" Lenses may be effectively disin- 
tected after cleaning with PREFLE X" Cleaning Solution with use of the 
AQUASEPT * Patient Unit and BOILNSOAK* Solution. Fresh BOILASCAK * Solu- 
tion must be used for daily storage of tenses or each time the lens is stored. The 
AQUASEPT " Patient Unit requires distilled water. The AQUAFLEX* Lens Storage 
Containers must be emptied and filed with fresh BOILNSOAK™ Solution just prior 
to disinfecting the lenses. 


Chemical Disinfection: Disinfection with PREFLEX* Cleaning Solution, 
FLEXSOL” Solution and NORMOL* Rinsing Solution (sterile buffered isotonic 
aqueous solution of sodium chloride, sodium borate and boric acid, preserved with 
Thimerosal (Lilly) 0.00 175, edetate disodium 0. 1*5 and chlorhexidine 0.005%) has 
aiso been shown to be an effective dísinfection system tor daily care of 
AQUAFLEX* Lenses. AQUAFLEX* Lenses must be cleaned and rinsed daily (or 
after wearing) with PREFLEX* Cleaning Sotution and NORMOL* Rinsing Solutio? 
The AQUAFLEX* Lens Storage Containers must be emptied and refilled with fresh 
FLEXSOL* Solution each time the lens is stored. Fresh FLEXSOL* Solution must 
be used daily for storage and disinfection. WARNING: DO NOT MIX OR ALTER. 
NATE THE DISINFECTION AND STORAGE SYSTEMS. FLEXSOL*' SOLUTION 
SHOULD NOT BE USED WITH HEAT. 


Hygiene: Before handling the lenses, hands must be washed, rinsed thoroughly 
and dried with a lint-free towel. Cosmetics, lotions, soaps, oits and hand creams 
must not come in contact with the lenses since eye irritation may result. if hair 
spray is used while the lenses are being worn, the eyes must be kept closed until 
the spray has settled. 

Fluorescein: Never use fluorescein while the patient is wearing the lenses 
because the lenses will become discolored. Whenever fluorescein is used, flush 
the eyes with normal saline solution and wait at least one hour before replacing the 
tenses. Too early replacement may allow the lenses to absorb residual fiuorescein 


ADVERSE REACTIONS 

Serious corneal damage may result from wearing lenses which may have soaked 
in hard contact lens solutions. Eye irritation may occur within a short time after put- 
ting on a hypertonic iens. Removal ol the lens will relieve the irritation. 

Very rarely a lens may adhere to an eye as a resull of a patient steeping with 
the lens on, or as a result of wearing a hypotonic lens. If a lens adheres for any 
reason, the patient may be instructed to apply a few drops of BOILnSOAK* Sotu- 
tion (if using a thermat disinfection regimen) or ADAPETTES" Lubricating Solution 
(buffered isotonic aqueous solution containing ADSORBOBASE * [polyvinyl- 
pyrrolidone with other water soluble polymers] with Thimerosal {Lilly} 0.004% and 
edetate disodium 0.1% added as preservatives) (If using a chemical disinfection 
regimen}. and wait until the lens moves freely before removing it. 

Clinical studies indicate that corneat edema as manitested by symptoms such 
as rainbows or halos around light or visual blurring may occur if lenses are worn 
continuously for too long a time. Removal of the lenses and a rest period of atleast 
one hour generally relieve these symptoms. (f symptoms do not subside promptly, 
professional consultation should be obtained. 

Excessive tearing, unusual eye secretions and photophobia are not normal; if 
these symptoms occur, the patient should be examined to determine their cause. 


DOSAGE AND ADMINISTRATION 


Fitting: Conventional methods of fitting contact lenses do not apply to 
AQUAFLEX  (tetrafiicon A} Hydrophilic Contact Lenses. For a detailed description 
of the fitting technique. refer to the Professional Fitting Guide for AQUAFLEX" 
Hydrophilic Contact Lenses, copies of which are available fram: UCO Optics, inc., 
Scotisville, New York 14546. 

Wearing Schedule: There may be a tendency for the patient to overwear the 
lenses initially. Therefore, the importance of adhering to the following initial daily 
wearing schedule should be stressed to the patient. 


* 


Wear Tíme Rest Period Wear Time 
Day (Hours) (Hours) (Hours j 

1 4 2 4 
2 4 2 4 
3 5 2 5 
4 § 2 5 
5 7 2 5 
6 7 1 aÊ 
? 8 1 7 
8 8 1 8 
9 8 1 8 

10-14 10 1 balance of 

18 all waking hours waking hourst 





Lens Care and Handling: Care must be taken on the initial visit to assure that the 
patient is supplied with an appropriate AQUAFLEX"* Patient Care Kit and fully 
understands all care and handling instructions for the lenses. As with any contact 
tens, regular recall visits are necessary to assure patient heaith and compliance 
with instructions 

How Supplied: Each lens is supplied sterile in a glass vial containing normal 
saline solution. The glass vial is marked with the vault number, dioptric power, and 
manufacturing identification number 

The AQUAFLEX" Patient Care Kit is required far lens cleaning, disinfection and 
storing of the lenses. The Kit may consist af either of the following 

Thermal Disinfection Regimen 

AQUAFLEX" Patient Care Kit 


AQUASEPT" Patient Urut Catalog No. AG101 
AQUAFLEX" Lens Storage Container Catalog No. A0201 
PREFLEX* Cleaning Solution Catalog No A1201 
BOILnSOAK* Solution Catalog No. A1301 
AQUAFLEX" Patient instruction Book Catalog No. X0102 
Chemical Disinfection Regimen d 
AQUAFLEX’ Patient Care Kit 

AQUAFLEX* Lens Storage Container Catalog No A0202 
PREFLEX" Cleaning Solution Catalog No. A1201 
NORMOL" Rinsing Solution Catalog No. A1401 
FLEXSOL'" Disintection and Storage Solution Catalog No. A1501 
ADAPETTES" Lubricating Solution Catalog No. A1Te01 
AQUAFLEX" Patient Instruction Book Catalog No. X0102 


ADUAFLEX and AQUASEPT are reqsstered trademarks o! DCO Gpues ing PREFLEX NORMS: 
FLEXSOL ADAPE TIES and BOILnSCOAK sre registered ragenmmis o! Burton Parsons & Company inc 


CAUTION: Federallaw prohibits dispensing without prescription. 


UCO Optics, Inc. Aquafiex Division 
Scottsville, New York 14546 
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"Nervous" is a label people gave her. 
The Eye Computer knows better. 
















A Jot of elderly patients find eye Say it to yourself: The Eye Computer. 
examinations totally unnerving. And many find It's a logical name for an autorefractor. And a 
themselves unable to concentrate for more perfect way for patients to describe the 
than a few minutes at a time because of it. Dioptron* II. We expect you'll be hearing a lot 

While sympathy and patience will suffice more requests for it by name. 
for some, at least one brave lady we know IM 
decided she deserved something better. And (e EYE COMPUTER 
she got it. By asking for the Dioptron* II Eye NN 


Computer directly. 











Somewhere shed heard that the Eye Vas: Coherent | 
Computer lets you relax and be - | want more facts on the Eye Computer. 
yourself. Without having to My needs are. O Immediate O 3-6 months | 
respond, without being confused. O Reference | 
And because all the mistakes, Name. i o 
false-starts and fatigue were gone, Hospital/Clinic — m | 
an eye examination could be 
completed in one visit — rather Address — | 
than a week of short, tedious City ————— | 
sessions. From her own y State — Zzp 1 
experience, it was the most suc- P. sss Telephone. NND 
cessful examination shed ever had. I 





GG COHERENT 


3210 Porter Drive, Palo Alto, CA 94304 
Phone: 415/493-2111 








ww 


Sig fica nt E uns eM endi m. 
Contraindications: |. Active uveal inflammation. 


of increasing angle block. 
3. Jessia a to the act 


should be washed amedal fol lowing. instill ation. 
4. Temporary discontinuance of medication is necessary 
salivation, urinary incontinence, diarrhea, protuse sweating 


muscie weakness, respiratory difficulties, or cardiac dics 
OCCUF. 


5. Patients receiving PIOS ITE 


masks, and teg. 
advisable. 
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6 Step-by-step instruction from 46 
th contributors . . . all styles of lenses, 
e including Kelman, Pearce and Anis 


E digi cer lens do ET expanded section on 
; manua : Ts 


: * Simplified lens power calculation 
BY DENNIS D. SHEPARD, MD. FACS * Implant instruments 
à 2 * Intra and Extracapsular techniques 


* Informed consent forms 
—— "EN * Post-op cate 
un MIN i TS Bd Bs * FDA & IRC regulations and reporting 
! ! * Surgical fees and 3rd party billing 


rd = * Where and how to order lenses 
a d: * Complications and how to treat them 
Uv di s aes: | * 474 pages. 415 references. illustrated. 
i " 
` ma E ID p T A O A D O SA S O SA MAS DORE AÀ SN 
| t Dennis Shepard, M.D. Publisher 
ALPAR FEDOEROY JUNOGSOCHAFFER PEAR E i 
ANDERSON GALIN KRASNOV SHEETS l 1414 South Miller Street i 
ANIS GILLS KRATZ SHEPARD 
AZAR GILMORE KWITKO SMART jg ! Santa Maria, California 93454 A 
BEALE GOULD LITTLE SMITH 
BINKHORST HAMDI MANSCHOT STRAAT SOMA i " mtd : M etis I 
CHOYCE HERTZOG MCCANNEL SUGAR Please send me m MÀ SOIT 
COLENBRANDER MCINTYR E 
MED maseni MEANE vat eatt Pof the Intraocular Lens Manual at | 
DARK HOFFER NEES WARD : : x 
Pras coo | worst | $40.00 each. Price includes tax and 
are dci postage/handling. Enclose check. 


STRABISMUS SURGERY 


Sponsored by 


: THE POST GRADUATE INSTITUTE 
OF THE 


NEW YORK EYE EAR INFIRMARY 
April 23 and 24, 1979 


A comprehensive course emphasizing up-to-date operative indications, techniques and 
post-operative management in the surgery of strabismus. 


FACULTY 
DIRECTOR—John S. Hermann, M.D. 
Howard Eggers, M.D. Robert Strome, M.D. 
Philip Knapp, M.D. Sara Shippman, C.O. 
Donelson R. Manley, M.D. Suzanne Veronneau-Troutman, M.D. 


Robert C. Reinecke, M.D. 


LECTURES, FILMS and VIDEO-TAPES 
AMA-CME Credits, Category 1: 16 
Registration fee: $200.00 Limited enrollment 


For registration and additional information, please write: Jane Stark, Registrar 
Post-Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 
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THE EYE FOUNDATION 


OF AMERICA 
PRESENTS A 


GLAUCOMA 
SYMPOSIUM 


FEBRUARY 9 AND 10, 1979 


The Royal Orleans Hotel 

621 St. Louis Street 

New Orleans, Louisiana 70140 
Telephone: 504-529-5333 


SYMPOSIUM CHAIRMAN: 
GEORGE M. HAIK, M.D. 


GUEST SPEAKERS 


Andrew de Roetth, Jr., M.D. 
institute of Ophthalmology 
Columbia Presbyterian Hospital 
George L. Spaeth, M.D. 
Temple University 

H. Dunbar Hoskins, Jr., M.D. 
University of California 

San Francisco, California 

B. Thomas Hutchinson, M.D. 
Harvard University 

David G. Campbell, M.D. 
Emory University 

David K. Dueker, M.D. 

Howe Laboratory 


ADSORBOCARPINE* 
pilocarpine HCI in Adsorbobase® 


Description: Adsorbocarpine Ophthalmi 
Solutions are sterile, buffered, stabilized 
solutions of pilocarpine HCI (U.S.P) in 
Adsorbobase — [a combination of high m 
lecular weight, water soluble polymers an 
povidone}. Adsorbocarpine is available 

in three strengths: 196, 296 and 496. 

All strengths, in addition to the respective 
amount of pilocarpine HCI, contain: 


Vehicle: Adsorbobase and 
Hydroxyethylcellulose 


Preservatives: Benzalkonium 
Chloride ......... 0.004 
Edetate Disodium .. 0.10 


Indications: For the control of intraoculai 
pressure; as a miotic in the treatment of 
chronic, simple, open-angle glaucoma; to 
counteract the effect of cycioplegics. The 
choice of strength should be determined t 
the severity of the condition andthe respor 
of the patient. To relieve tension in the trec 
ment of acute glaucoma Adsorbocarpine 
may be used alone — prior to emergency 
surgery — or in combination with other 
miotics or carbonic anhydrase inhibitors. 


Administration: The choice of concentratic 
and the frequency of instillation snould be 
determined by the severity of the conditio 
and the response of the patient. 


Supplied: in 15 cc. sterile dropper vials — 1 


Massachusetts Eye and Ear Infirmary 2%, and 4% strengths. 


TUITION: Contraindications: The use of Adsorbocar- 


Practicing Physicians $150.00 radiis: niat i 

Residents No Tuition pine is contraindicated where pupiliary co! 
The Eye Foundation of America certifies that str ction i5 undesir able or hazardous such: 
this continuing medical education activity meets in acute iritis. Miotics should be used with 
the criteria for 14 hours of credit in Category 2 caution in hypertension. 


for the Physician's Recognition Award of the 


American Medical Association. Precautions: Avoid overdosage. 


Adverse Reactions: There are no known sk 
effects except slight ciliary spasm with rest 
tant temporary reduction in visual acuity. 
Sensitivity is infrequently observed. Conta 
allergy or mucosal sensitization may devel 
after prolonged use. If signs of sensitivity d 
velop during treatment, or if irritation persi 
or increases, the patient should be advised 
discontinue use and consult the prescribin 
physician. 


FOR REGISTRATION AND FURTHER 

INFORMATION PLEASE CONTACT: 
Kenneth G. Haik, M.D. 
Symposium Coordinator 
The Eye Foundation of America 
823 Maison Blanche Building 
New Orleans, Louisiana 70112 
Telephone: 504-581-3714 


Caution: Federal (U.S.A.] law prohibits dis 
pensing without prescription. 
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eavily pigmented, or brown, eyes are 
difficult to control with pilocarpine. Yet 
n Sherman's study with 26 heavily 


“The average decrease in IOP 
(mm Hg) with the pilocarpine/ 
Adsorbobase topical solution was 


bigmented eyes , Adsorbocarpine® 
juickly brought IOP under control in 
hese tough cases. 

Following prolonged treatment 

ith a pilocarpine/ hydroxypropyl 

ethylcellulose solution “20 of the 
26 eyes (13 patients) were judged to 
axhibit uncontrolled 1OP (above 
?] mm Hg]....In every instance, the 
yes treated with the pilocarpine/ 
Adsorbobase solution [Adsorbocar- 
bine] were brought under control. 
n all but one patient ... this reduc- 
ion in pressure was accomplished 
at a greatly reduced pilocarpine 
oncentration.... 


5.5 mm Hg when compared to the 


base line level established with 
previous pilocarpine/hydroxypro- 
pyl methylcellulose 0.5% therapy.’ 
The difference between Adsor 
bocarpine and ordinary pilocarpine i 


Adsorbobase®, a patented vehicle o 


high molecular weight, water soluble 
polymers which adsorbs to thí 
cornea to enhance corneal penetra 
tion and availability of pilocarpine. 

For your tough cases ... recom 
mend Adsorbocarpine. 

See full prescribing information 
on facing page. 


ADSORBOCARPINE®. . . pilocarpine HCl in Adsorbobase®. ..1%, 2% and 4%. 


BURTON, PARSONS & COMPANY, INC. 


Ophthalmic Products Division 
Central Industrial Park, Washington, D. C. 20027 





1. Sherman, Spencer E.: Clinical Comparison of Pilocarpine Preparations in Heavily Pigmented Eyes: An Evaluation of the Influence of 





Automated refraction... 


nger a question of 


y o “IF” 
Its just a Question of - 


Its nolo 





“WHEN” 


Now’s the time to automate the refractive part of your practice. 


Provide superior eye care 

As a professional, you want to give your patients 
he very best eye care possible. The Acuity Systems 
3600 AUTO-REFRACTOR® adds the helping hand 
vou need. Our new technology significantly 
mproves your refractive capability over manual 
echniques. Poor responders and other difficult 
yatients including aphakics, intraocular and contact 
ens patients, very young children, spectacle blur, 
cissors reflex, and early pathology patients are 
efracted faster and more accurately than is now 
iumanly possible. 

It’s the most effective system for providing supe- 
ior eye care. The 6600 AUTO-REFRACTOR 
rreatly reduces the refractive time, allowing you to 
Jjerid more time with your patients, giving them 
^ care that only you can provide. 

The unique features of the 6600 AUTO- 
REFRACTOR guarantee a more accurate refrac- 
ion and give you time to deliver superior eve care. 
^ One-second measurements allow for highly- 
orecise objective sphere, cylinder and axis readings. 
Xefractions are completed in just one second on 
'ven the most difficult patients. 
^ "Auto- Irack", the patented, automatic eye-track 
ng system, continually moves with the eye, even in 
iystagmus patients and those unable to fixate. 

» Optical scan automatically and instantaneously 
»rovides additional refractive data on early pathol- 
gy patjents with just the push of a button. 


Meet the challenges of modern eye care 

loday's successful eye care practitioner faces 

nany challenges which, if met in an efficient wav. 
resent many opportunities. 

» National health care and third party payment 
jlans are present in various forms. The fixed fee 
tructure and the added patient volume challenge 
you to become more efficient. The 6600 AUTO- 
REFRACTOR lets you meet the challenges and 





turn them into an opportunity to see additional 
patients while providing superior eye care. 

e Successful practice growth in times of inflation 
and rising taxes requires that you increase your 
practice volume by at least 10 percent per year, just 
to keep pace with the economy. The 6600 AUTO- 
REFRACTOR helps you meet this challenge by 
improving office efficiency, increasing productivity, 
and significantly reducing your tax burden. 

It’s plain to see that NOW is the time to start 
providing superior eye care to your patients and to 
meet the challenges facing you and your practice. 
Send for the free booklet *Automated Refraction 

it's Time". You'll learn why automated refrac- 
tion is no longer a question of “IF”, it’s just a mat- 
ter of answering, "When is it right for me?" 


Mail the coupon or call toll-free, 800/336-0359 
In Virginia, call collect, 703/471-4700 





Le Systems 
a l« Incorporated 


11413 Isaac Newton Sq. 
Reston, Virginia 
(703) 471-4700 






l'd like to learn more about 
Automated Refraction and see 
if now's the time to add the 6600 
AUTO-REFRACTOR to my practice. Please send me 





the free booklet, “Automated Refraction . . . it’s Time" 
Name 

Address 

City | Ř 


Mine is a |] solo group/partnership practice. 

I do approximately refractions in a typical 
day. Mail to: Acuity: Systems, Inc. 11413 Newton 
Square Reston, VA 22090 — AJO-12 
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Tears... 





... the chronically ill ... the elderly ... those on oral contraceptives ... those on diuretics 


..are not always 
a matter of human nature. 


Certainly, tears are usually just a part of also nearly duplicates the surface tension of natun 
human nature. But not always. Sometimes they are tears. It's washout resistant and won't blur your 
uncomfortably absent. A variety of patient types patient's vision. Thus, fewer instillations, more ecc 
are often found deficient in their tear production. | omy and more comfort. 

The chronically ill, the elderly, those on oral con- Liquifilm® Tears protects the lipid layer of 

traceptives and diuretics are typical examples. Thus, human tears and doesn't interfere wi 
human nature needs a little help. Liquifilm” Tears the regeneration of corneal epitheliur 
can provide it. So when tears don't come na 

Liquifilm® Tears soothes, lubricates and pro- rally because of age, medication or 
vides long-lasting comfort to the irritated, dry eve. disease, recommend the ocular lul 

Liquifilm* Tears has a human tear quality to it. D cant... Liquifilm® Tears. 

It's a gentle substitute for the real thing. Formulated — AIIERGAN à 
in the same viscosity range as human tears, Liquifilm® Pharmaceuticals, Inc., Irvine, California $2 
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Liquifilm? - 
Tears : 
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Its only human nature. 
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SOME RATIONALIZATIONS ON CHRONIC OPEN-ANGLE GLAUCOMA 


ALBERT M. POTTS, M.D. 


Louisville, Kentucky 


Sanford Gifford was the super clinician 
of his time. His quick mind and his bread 
background made him stand out among 
his associates and gave him the complete 
respect of his residents. 

His 160 publications including two 
books covered every major subject in clin- 
ical ophthalmology from cataract to plas- 
tic surgery, from strabismus to corneal 
ulcer. Therefore, it is not all surprising 
that two Gifford publications concern 
glaucoma.}? 

The following is particularly appropri- 
ate 42 vears after it was written?: 

It must be repeated that most cases of glaucoma 

and especially of primary glaucoma, will, soon- 

er or later, require surgical intervention. Most of 
us have seen more harm done in cases of glauco- 
ma by delaying surgery than by operations 
improperly performed, This is due chiefly to 
late diagnosis, failure to use the tonometer and 
perimeter as a routine where any suspicion of 
glaucoma arises. It is also due, unfortunately, to 
the fact that many well-trained ophthalmolo- 
gists do not have enough confidence in their 
operative skill or experience to insist upon sur- 
gerv when the proper time for it arrives. The 
fear of possible operative failure should never 
lead one to persist in non-surgical treatment 


From the Department of Ophthalmology, Univer- 
sitv of Louisville School of Medicine, Louisville, 
Kentucky. This study was supported in part by the 
United States Public Health Service Research Grant 
Number EY 01941 from the National Eve Institute, 
National Institutes of Health, Bethesda, Marvland, 
and by the L. L. Sinton Trust Research Grant. 
Presented as the 33rd Annual Gifford Memorial 
Lecture before the 29th Annual Clinical Conference 
of the Chicago Ophthalmological Society, May 20, 
1977. 

Reprint requests to Albert M. Potts, M.D., Depart- 
ment of Ophthalmology, University of Louisville 
School of Medicine, 301 E. Walnut St., Louisville, 
KY 40202. 
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when records of fields and tension show that the 

condition is not under control. 

We know now that the increased 
breadth of our medical capabilities allows 
some patients to live a comfortable life 
without loss of vision and without sur- 
gery. However, the idea that no patient 
will ever need glaucoma surgery, which 
was so prominent in the last 20 years, is 
equally erroneous. 

A significant portion of the Gifford pa- 
per? is devoted to the use of epinephrine 
as a therapeutic agent for glaucoma, com- 
plete with proper caution about the myd- 
riatic effect of epinephrine if used alone. 
As with the use of surgery, the use of 
epinephrine has had to be neglected, then 
rediscovered in the intervening 45 vears. 

These facts are irrational enough but 
they are not what has struck me most in 
my dealings with glaucoma over the 
years. (The irrationalities are only seem- 
ingly irrational of course, nature knows 
what she is doing, it is we who are too 
dense to grasp what is going on.) Of all 
the puzzles glaucoma presents, let me 
submit two for your special consider- 
ation: (1) How does the small percentage 
increase of intraocular pressure in chron- 
ic open-angle glaucoma operate to cause 
the specific symptoms of that disease? (2) 
How may we go about improving glauco- 
ma surgery to make it an equal partner 
with medical treatment? 

To deal with the most tractable of these 
ideas, let us deal with the second subject 
first. 

Surgery for chronic open-angle glau- 


743 


744 


coma—Perhaps the most important con- 
cept in glaucoma surgery is that there is 
no single best operation for glaucoma. 
There are a number of procedures each 
with its own specific virtues and its in- 
dividual drawbacks. A good glaucoma 
surgeon should have a series of such 
operations at his command and suit the 
procedure to the needs of the patient. 

The gentlest of such procedures is 
cyclocryotherapy. It seems to have given 
us a new and important instrumentality. 
Controlled destruction of the aqueous- 
forming ciliary processes is not a new 
idea. In the late 1940s Berens, Sheppard, 
and Duel? introduced cycloelectrolysis, 
and cyclodiathermy is as old as the 1956 
publication of Vogt.* However, in terms 
of predictability of results, cvclocryother- 
apy seems to have advantages not ob- 
tained with other destructive methods. 
Although the concept was introduced by 
Bietti? as early as 1947, adoption had to 
await the advent of equipment that could 
freeze under repeatable and controlled 
conditions. The first such equipment was 
the Union Carbide cryosurgical unit orig- 
inally devised for cataract extraction 
and used by Kelman.® This equipment 
was adapted for cyclocryotherapy by de- 
Roetth.?7 There are a number of advan- 
tages not shared by other techniques: 

l. The neglible effect on sclera and 
conjunctiva as compared to other modali- 
ties is important. 

2. The efficacy when only 180 degrees 
of ciliary body is treated gives a comfort- 
able margin of safety against phthisis 
bulbi. 

3. Repetition once or even twice is fea- 
sible. 

4. The technique appears to be particu- 
larly effective in eyes which have neglect- 
ed open-angle glaucoma with small re- 
maining central fields. 

We get modest pressure reductions 
with this technique, so it is useful in the 
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cases where intraocular pressures (IOP) 
are in the mid to low 20s and we need 
them in the mid-teens. A common obser- 
vation is that after severe optic ner*e 
damage, an IOP of 20 mm Hg cannot be 
sustained without further damage, hence 
the usefulness of such a relatively mild 
procedure. 


It may be that the old legend about the 


hazard of extinguishing a small central 
field by a filtering operation arose from 
rare cases of central serous choroidopathy 
which can happen whenever the IOP 
goes to zero as in a filter or a cataract 
procedure. Cyclocryotherapy never drops 
the IOP to zero and one would not expect 
central serous choroidopathy to result. 

SURGERY FOR MAXIMUM EFFECT—For 
significant pressure reduction of 20 mm 
Hg or so, for example, a reduction from 38 
to 18 mm Hg, we must do a filtration 
procedure. The first axiom we must estab- 
lish is that the essence of such surgery is 
to create new, nonphvsiologic, pathwavs 
for the departure of aqueous humor from 
the eve to substitute for the incompetent 
natural pathway. This implies the follow- 
ing: 

Simple iridectomy is not therapeutic in 
open-angle glaucoma. There may well be 
temporary reduction in IOP after any 
intraocular procedure. There is nothing 
about iridectomy that will allow in- 
creased outflow unless it is inadvertent 
evclodialysis. 

We still rely mainly on classical filter- 
ing procedures. Included among these 
are: (1) corneoscleral trephine; (2) La- 
Grange sclerectomy and its modifications 
as in thermal sclerostomy; and (3) trabec- 
ulectomy, which one has to consider as a 
filtering procedure until proven other- 
Wise. 

The classic filtration procedure, the 
Elliot trephine,? has many advantages. In 
particular, the size of the aperture created 
is kept constant by the use of a trephine. 
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A second advantage is that for any 
given cross-section area a filtering aper- 
ture with circular shape is one least likely 
*to be obstructed. The threat that haunts 
all filtering operations is eventual scar- 
ring shut and cessation of filtration. The 
circular aperture avoids any geometric 
contribution to closure. 

A distinct disadvantage of the trephine 
operation is that force is applied to a 
sharp instrument directed at the lens. 
Even though the button may not be sev- 
ered cleanly (but this frequently hap- 
pens), the instrument or the hinged but- 
ton may contact the lens as the anterior 
chamber collapses. Because of this seri- 
ous disadvantage, many surgeons have 
abandoned trephining in favor of opera- 
tions that avoid this potential problem. 

I personally prefer a variant of the 





Fig. 1 (Potts). Anterior lip sclerectomy. Creation 
of limbal-based flap. 
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Fig. 2 (Potts). Anterior lip sclerectomy. Corneo- 
scleral splitting. 


LaGrange anterior lip sclerectomy as fol- 
lows: 

A superior rectus stay suture is placed 
and stabilized. 

A limbal-based conjunctival flap cen- 
tered at 12 o'clock is created (Fig. 1). 

Corneoscleral splitting is done with a 
No. 64 Beaver knife (Fig. 2). 

Linear incision is done with a No. 67 
Beaver knife 1.5 mm posterior to the 
corneoscleral limbus (Fig. 3). Because the 
anterior lip is elevated with forceps after 
the first cut, the underlying structures are 
not penetrated. 

While the anterior lip is elevated, a 
piece of corneoscleral junction is excised 
with curved scissors (Fig. 4). Once again 
because of the elevation, there is no possi- 
bility of contacting the lens with an in- 
strument. 
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Fig. 3 (Potts). Anterior lip sclerectomy. Scleral 
incision. 


In an operation of this type, control of 
the size of the opening is important. To 
obtain a sclerectomy opening of the same 
area as the 2-mm diameter circular tre- 
phine opening, which is satisfactory in 
the Elliot operation, the following must 
be considered: 

The area of a 2-mm diameter circle is 
3.14 mm? (Fig. 5). 

To excise a semicircle of the same area 
requires a diameter of 2.83 mm (Fig. 6). 

If the area excised is flatter, such as a 
segment of one-third the total area of a 
circle, the base must be even larger, al- 
most 4 mm (Fig. 7). These shapes drawn 
to scale are graphically different (Fig. 8). 

Because of sharp corners these noncir- 
cular shapes are likely to close faster. 
Therefore, all other things being equal, 
the noncircular shapes should have more 
area then the equivalent circle. 
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Fig. 4 (Potts). Anterior lip sclerectomy. Excision 
of anterior lip. i 


My equalizer is to cauterize the posteri- 
or lip. 

Following the excision, an iridectomy 
is performed (Fig. 9), the sclera is cau- 


terized, and the conjunctival flap is 
closed with a running absorbable suture 
(Fig. 10). 


PREZIOSI PROCEDURE AS MODIFIED BY 
SCHEIE—The principle of the Preziosi 
procedure? as modified by Scheie! was 
thought by Scheie to be based on retrac- 
tion of the wound edge caused by thermal 
shrinkage of scleral collagen. Regan!! 


For 2 mm dia. trephine, r = | mm: 


Area of circle=A 
= Tr r? 
= 3.14 xxl 
= 3.14 mm? 


Fig. 5 (Potts). Area of trephine 2 mm in diameter. 
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If sclerectomy is semicircle : 


Area of semicircle = Aj;2 
= mr?/2 = 3.14 (from above) 
 r2@= 314x2/3.14 
r = N2 = 1.41 mm 
er = 2.83 mm 





Fig. 6 (Potts). Sclerectomy of semicircle equal to 
trephine 2 mm in diameter. 


demonstrated that in experimental ani- 
mals coagulation of the sclera inhibited 
postoperative scarring by a mechanism 
that is still unknown. 

Thus, I prefer to add thermal coagula- 
tion to the posterior lip of the sclerectomy 
incision as a part of my routine maximum 
surgical procedure. 

In all of the variants of the maximal 
procedure certain sequellae are expected, 
the chief of these being a flat anterior 
chamber that persists for one to five days. 
The absence of a flat chamber leads one to 
suspect some flaw in the execution of the 
procedure. This expected occurrence fa- 
vors the formation of peripheral anterior 
synechiae. Conceivably, lens-cornea con- 
tact during the flat chamber period accel- 
erates cataractogenesis. Where such a 
maxjmal procedure is required one has no 
choice but to endure these undesirable 
side effects, combatting them with anti- 
inflammatory drugs and moving the pupil 
with local medication where these proce- 
dures are appropriate. 


It sclerectomy is segment subtended by 
120° central angle (*9) : 


Area of segment = As 


= 1r26/360 - r?sine/2 

= r? (11/3 - M374) 

=r2x 0.614 * 3.14 (from above) 
J. r  31470.614 = 2.26 mm 


Since AABO is equilateral. 





b is perpendicular bisector of BO 
«G72 = tLigmm 
b= /3r/2 =1.96 mm 
2b= 392 mm 
Fig. 7 (Potts). Sclerectomy of scleral segment 
equal to trephine 2 mm in diameter. 
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Fig. 8 (Potts). Sclerectomy of area equal to tre- 
phine 2 mm in diameter. 


The intermediate procedures—TRA- 
BECULECTOMY—Recently a new category 
of procedures has been under exploration 
based on the trabeculectomy of 
Cairns.!2:13 The original idea that in tra- 
beculectomy a section. of Schlemm's 
canal is excised to allow aqueous outflow 
through the cut ends (bypassing incom- 
petent trabecular meshwork) is probably 
incorrect. Nevertheless, the procedure as 
outlined by Cairns!? does reduce IOP for 





Fig. 9 (Potts). Anterior lip sclerectomy: iridecto- 
my. 


748 AMERICAN JOURNAL OF OPHTHALMOLOGY DECEMBER, 1978 


scleral flap is outlined on three sides and 
hinged at the corneoscleral limbus. The 
scleral flap is centered at 12 o'clock and is 
5 mm wide by 4 mm long. It is outlined* 
bv a guarded razor blade set to 0.5 mm 
depth!^ (Fig. 11). The scleral flap is un- 
dermined with the No. 66 Beaver blade 
and the corneal hinge is extended bw 
splitting past the scleral spur (Fig. 12). ° 
This is determined bv using a fiber optic 
light pipe. 

The scleral flap is reflected and the 
remaining sclera is incised to the ciliarv 
body at a point 3 mm posterior to the base 
of the hinge. A special short cyclodialysis 
spatula is inserted in the incision and a 
cyclodialysis is performed (Fig. 13). A 
3 x 3-mm square of sclera including the 
scleral spur is excised with a straight- 
bladed angulated spring scissors (Fig. 
14). A basal iridectomy is then performed 





Fig. 10 (Potts). Anterior lip sclerectomy: closure. 


extended periods of time and it has the 
advantage of not causing a flat anterior 
chamber for many days. It requires a 
modicum of skill and the use of the oper- 
ating microscope, which is routine for the 
modern opthalmic surgeon. 

In my experience the pressure-lowering 
effect is somewhat less than that obtained 
by sclerectomy (or a 2-mm trephination) 
and the procedure should not be used 
where maximum pressure lowering is re- 
quired. It may well return an eve with 
pressure in the low 30s to the normal 
range for an extended period of time. 

I find that trabeculectomy is an unsatis- 
factory operation for young people and 
for blacks. It appears to be more suscept- 
ible to scarring shut than the classic filter- 
ing procedure. 

The procedure I favor varies from that 
of Cairns. After reflection of a limbal- Fig. 11 (Potts). Trabeculectomv: half thickness 
based flap of conjunctiva, ahalf-thickness incision. 
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Fig. 12 (Potts). Trabeculectomy: reflection. of 
scleral flap. 


(Fig. 15). The scleral flap is resutured 
with 7-0 or 8-0 synthetic absorbable su- 
ture material. Generally, each corner is 
sutured and a suture is placed in the 
middle of each edge (Fig. 16). The con- 
junctival flap is closed with a running 
suture of 7-0 synthetic absorbable materi- 
al. | 

The rationale for this technique is 
based on the analysis of Spencer.!? The 
four possibilities he described seem to 
exhaust the logical possibilities for mech- 
anism of action, but whether one. or each 
of the four is operative in the relief of IOP 
is uncertain. 

The least likely possibility is the origi- 
nal rationale presented for trabeculec- 
tomy; namely, that the route of outflow is 
into Schlemm's canal via the cut edges of 
the scleral spur. 

Outflow may be via the limbal scleral 
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Fig. 13 (Potts). Trabeculectomy: cvclodialvsis. 


vessels whose ends have been severed by 
the lamellar sclerectomy, thus creating a 
series of perforating channels. Alterna- 
tively, flow may be through the entire 
thinned scleral flap. In either case, the 
larger the excised portion of the sclera, 
the more effective the procedure. This is 
the reason for the excision of a 3-mm 
square. 

One may be creating a filter that leaks 
around the margin of the scleral flap. If 
this mechanism is the predominant one, 
the larger the perimeter of the flap, the 
better the filtration should be. The flap 
should not be held in place with a large 
number of sutures. This is the reason for a 
large square flap rather than a small trian- 
gular one. 

One may be getting outflow through the 
retrociliary space as in a standard cyclo- 
dialysis via whatever uveoscleral path- 
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Fig. 14 (Potts). Trabeculectomy: scleral excision. 


ways exist.!6 For this reason, cyclodialy- 
sis assures maximal drainage bv that 
route. 

Special situations in glaucoma sur- 
gery—SURGERY IN NEOVASCULAR GLAU- 
COMA—The stumbling block in surgery 
for neovascular glaucoma has been the 
disastrous intractable hemorrhage that re- 
sults when the new vessels are severed by 
iridectomy. 

A recent report describes treatment of 
neovascular glaucoma by photocoagu- 
lating the new vessels in the chamber 
angle." A procedure we began to use 
three years ago is based on a somewhat 
different principle (unpublished data). 
Using a Goldmann goniolens and an 
argon laser, we photocoagulate the root of 
the iris in the 12 o’clock position only. 
The new vessels in the iris stroma are 
destroyed by closely placed laser burns. 
Since the main feeder vessels from the 
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Fig. 15 (Potts). Trabeculectomy: iridectomv. 


greater arterial circle in the normal iris are 
radial, these too are occluded. Thus the 
blood supply to the iris, normal and neo- 
vascular, is interrupted for approximately 
1!/» clock hours centered at 12 o'clock. 
When an anterior sclerectomy is per- 
formed, it can be completed without com- 
plication because the iridectomy is blood- 
less. This procedure has proved success- 
ful in four siblings with hereditary juve- 
nile glaucoma with vascularization of the 
chamber angle, in one case of Pierre 
Robin svndrome with vascularization of 
the angle, and with five cases of diabetic 
neovascular glaucoma. This approach is 
an alternative treatment for neovascular 
glaucoma. 

EXPERIMENTAL GLAUCOMA SURG- 
ERY—If we are to rely upon filtering pro- 
cedures for one and possibly two of the 
operations in our antiglaucoma repertoire 
(sclerectomy and trabeculectomy), our 


hy 
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Fig. 16 (Potts). Trabeculectomy: closure. 


objective is to assure successtul filtration. 
Tradition has it (and nothing in my expe- 
rience contradicts this) that a filtering 
precedure fails when the fistula between 
the anterior chamber and the subconjunc- 
tival space scars shut and no longer pass- 
es aqueous. In the past, attempts to pro- 
long filtration chiefly centered around 
insertion of setons.!? These procedures 
have not had notable success. 

Recent work in our laboratory has been 
directed toward modifying the nature of 
the scar so that its chemical composition 
is altered. Our study is based on the 
finding that a diet containing a particular 


. type of bean causes skeletal deformation 


in man and experimental animals. Be- 
cause the beans in question are of the 
genus Lathyrus the condition is known as 
"lathvrism." Later research has shown 
that the actual toxic substances are ali- 
phatic short chain nitriles the most effec- 
tive of which is B-amino propionitrile. 
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The “lathyrogen” causes an abnormal 
collagen to be laid down. The collagen is 
deficient in cross linkages and is much 
more soluble in salt solutions than is 
normal collagen. Thus, if one could cause 
local lathyrism in the area of a filtering 
procedure for glaucoma, the lathyritic 
collagen would be more highly perme- 
able to aqueous and would continue to be 
so over a longer period of time than one 
finds in a standard operation. 

Our experiments to create local lathy- 
rism are at their earliest stages but we 
have implanted a device (Fig. 17) under 
the conjunctiva of the rabbit in the place 
of the 5 x 5-mm scleral flap of a trabecu- 
lectomy. 

The aminoacetonitrile maleate liberat- 
ed from the agar core and diffusing 
through the 0.3-u apertures of the poly- 
carbonate membrane should cause the 
local lathryism we described. Because 
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Fig. 17 (Potts). Delivery device for lathyrogen in 
experimental glaucoma surgery. 


glaucoma operations in experimental ani- 
mals scar shut rapidly, we will consider 
any functional filter obtained a success. 
The second potential virtue of our proce- 
dure is that, as in the trabeculectomv, the 
fistulizing area closes, which prevents flat 
anterior chamber. 

We are exploring the many permuta- 
tions of these principles. The totally ab- 
sorbable insert containing a lathvrogen or 
a lytic enzyme such as collagenase has 
another set of desirable properties. 

The pathogenesis of glaucoma—When 
Sanford Gifford wrote about the patho- 
genesis of glaucoma, he was concerned 
with the mechanisms at the chamber 
angle responsible for inadequate drainage 
and increase of IOP. In subsequent vears 
this aspect of the disease has been studied 
in detail. The aspect of the mechanism 
that fascinates me, however, and seems to 
me to be the great paradox in chronic 
open-angle glaucoma is that increase in 
IOP does selective and consistent damage 
to only a portion of the nerve fibers. 

Ernest and I showed with a pressure 
probe that the entire intraocular compart- 
ment up to the lamina cribrosa was a 
single pressure compartment responding 
immediately to changes in IOP.!? Howev- 
er, if this finding were the determining 
factor in chronic open-angle glaucoma 
one would expect the central retinal cir- 
culation to control tissue damage. There 
should be no damage until systolic pres- 
sure of the central retinal artery is 
reached. Bevond this point the entire 
field should black out. This indeed is 
what happens in ophthalmodynamom- 
etry, in acute glaucoma, and in such ex- 
periments as those described by Radius 
and Maumenee.?? | 

The paradox of chronic open-angle 
glaucoma is that systolic pressure of the 
central retinal artery is never reached and 
that the damage shows a characteristic 
configuration. That characteristic config- 
uration is the arcuate (Bjerrum) scotoma. 

Experimental methods at our disposal 
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are poorly adapted to diseases that require 
vears to become manifest. Experiments 
that must run five to ten years are difficult 
to execute and even more difficult to sup- 
port financially. In this case, as in others, 
we are reduced to arguing by analogy. 

Other phenomena that cause arcuate 
scotomata and allow us to propose an 
analogy include: pits of the optic disk, 
juxtapapillary chorioretinitis, and tumors 
of the disk. Findings in these lesions and 
in chronic open-angle glaucoma are con- 
sonant with what we know of the pattern 
of the retinal nerve fiber laver. Thus, we 
can even locate the necessary site of the 
glaucoma lesion at the disk. The one 
thing we cannot say with certainty is why 
moderate increase of IOP causes damage 
at that point only and why higher increas- 
es of pressure cause generalized retinal 
damage. 

Indeed, it has recently become fashion- 
able to question whether ischemia, which 
is the obvious cause of damage in acute 
glaucoma, plavs any role in chronic 
open-angle glaucoma. I am not able to 
prove that ischemia is truly the mecha- 
nism in the disease. However, I consider 
it the chief contender, and I propose: a 
number of possibilities as to why this can 
be true. 

First, consider it possible that the elas- 
ticity of the globe, its volume change with 
every pulse, can cause modification of 
?ascal's law because we are not dealing 
with a truly closed system. 

The volume change in the eve with 
pulse pressure is easy enough to measure 
in a semiquantitative manner and anvone 
who has looked at a tonographic record 
has seen this change occur. The irregu- 
larities in the tonogram are pulsations of 
the globe that occur with each svstole 
(Fig. 18). Within the limits of accuracy of 
the tonographic system that volume 
change can be measured and with optical 
methods the measurement is capable of 
extreme precision (Table). 

The first question that one might ask is 
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Fig. 18 (Potts). Pulsation of the globe as shown on 
the tonogram. 


whether pressure within such a pulsating 
system is different near the disk where 
choroidal and retinal volume changes 
occur as compared to the periphery. 

We modeled such a system by using a 
rubber ball as the eye analog and a piece 
of Penrose drain as the pulsating volume 
changer (unpublished data) (Fig. 19). Un- 
fortunately, in our model the pulse pres- 
sure was the same close to the pulsation 
source as it was near the periphery. This 
was not modified by moderate initial in- 
crease of pressure in the ball (= IOP). 
There are so many postulates implicit in 
the materials used in this model that its 
negative result does not eliminate the 


TABLE 
SIGNIFICANCE OF TONOGRAPHY PULSE 








= 0.5 scale division 
(6.5-7.0) 
= ca 7.6% increase 


in IOP 


Pulse measurement 
1.3/17 mm Hg 


eAlso: 
If volume of eve 
Radius of 
equivalent sphere 
Schiøtz scale: 
20 divisions 
2.0.5 division 


6500 mm? 


11.57 mm 


| mm 
0.025 mm increase at 
each heart beat 


Equivalent increase 


in volume = 29 mm? = 0.4% 
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Fig. 19 (Potts). Model using a rubber ball as the 
eve model and a piece of Penrose drain as the 
pulsating volume changer. 


model. Only if it had given a positive 
result would the result be definitive. 

An additional possibility, which will 
need the most delicate measurements for 
its exploration, is as follows: 

The intraocular portion of the optic 
papilla is a separate pressure subcom- 
partment because of its tissue density 
and because it has a surface mem- 
brane. Through it runs the central 
retinal artery transmitting its pulsations 
to the subcompartment. However, the 
nutritional supply to the papilla is a set 
of capillaries that originate, not from 
the central retinal artery, but from the 
choroidal circulation. 

The evidence for this comes from a 
series of injection experiments begun in 
the 19th century, and which Ernest and I 
continued.?? 

The central retinal artery goes through 
the papilla without offering this structure 
a significant blood supply. The nutrition 
of the papilla comes partly from choroidal 
artery branches via the circle of Zinn, 
and partly from tiny precapillary-sized 
branches of the short posterior ciliary 
artery running anterograde in the sub- 
stance of the optic nerve. The circle of 
Zinn is supplied by small branches of the 
short posterior ciliary system that have 
run intrasclerally. The pressure inevita- 
bly drops between the short posterior 
ciliary artery and the circle of Zinn. A 
second pressure drop occurs from the 
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circle of Zinn to the minute capillaries 
that supply the nerve head. There must be 
great disparity between the relatively low 
pressures in these capillaries and the pul- 
sations transmitted to them by the superi- 
or and inferior arterioles as they cross the 
disk. The precise measurement of this 
pulse pressure is difficult, but extrapolat- 
ing from the data of Smith,?? it cannot be 
greatly different from that in the ophthal- 
mic artery. When measured by ophthal- 
modynamometry those pulse pressures 
are consistently found to be between 30 
and 40 mm Hg (Fig. 20).24 

The pressures (and the pulses) in the 
central retinal vessels and in the choroi- 
dal vessels are essentially the same where 
they enter the eye. At the papilla itself is 
the strongly pulsating central retinal ar- 
tery not contributing nutrients and the 
nutritional capillaries whose pressure 
barely exceed IOP. At each heartbeat the 
pressure at the papilla increases, particu- 
larly adjacent to the walls of the superior 
and inferior branches of the central reti- 
nal artery. In the presence of these pres- 
sure swings, the capillary supply to the 
papilla is adequate. When the intraocular 
pressure increases to 28 mm Hg, the 
change in the central retinal artery is 
relatively small, but the adjacent capilla- 
ries cannot take the change, and some- 


IOP = fntroocuiar Pressure 

NHP = Nerve Heod Pressure ? Æ [OP 

RLP = Retrolominor Pressure 

PA = Pressure in Posterior Cihory Artery 


P^ = Pressure in Centrot Retinol Artery 








Fig. 20 (Potts). Possible pressure relationships at 
the optic papilla. 
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where on the way to systole they collapse, 
causing relative ischemia of the disk. 

If this pulsation is greatest along the 
vertically directed superior and inferior 
arterial branches, it accounts for the rea- 
son that the papillomacular bundle is 
spared and superior and inferior arcuate 
scotomas are created. It also accounts for 
vertical extensions of the cup in glauco- 
ma, as described by Kirsch and Ander- 
son.? The particular configuration of 
damage in any eye will be determined by 
the configuration of the branches of its 
central vessels. 


SUMMARY 


In this study I dealt with two principal 
aspects of the seemingly irrational subject 
of chronic open-angle glaucoma: surgery 
for chronic open-angle glaucoma, and the 
unique pattern of damage encountered in 
chronic open-angle glaucoma. 

Available surgical procedures were 
treated as a continuous series, depending 
on the amount of pressure-lowering ex- 
pected. Vascular interaction was hy- 
pothesized to explain the typical pattern 
of damage. 
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COMPARISON OF PARTIAL-THICKNESS AND FULL-THICKNESS 
FILTRATION PROCEDURES IN OPEN-ANGLE GLAUCOMA 


PHILIP H. WATKINS, JR., M.D., AND RICHARD F. BRUBAKER, M.D. 


Rochester, Minnesota 


-The partial-thickness glaucoma filter- 
ing procedure, commonly known as tra- 
beculectomy, is a widely used surgical 
treatment for glaucoma. The theoretic 
concept of this procedure was introduced 
bv de Vincentiis in 1893,! and Barkan? 
coined the term trabeculectomy in the 
1930s. However, the surgical procedure 
currently used was not developed until 
the 1960s. 

Cairns? introduced his concept of tra- 
beculectomy in 1968, about the same time 
that other microsurgical procedures such 
as sinusotomy and trabeculotomy were 
being introduced. In 1970, Watson? intro- 
duced modifications that are now com- 
monly used. Others have added their own 
modifications and nomenclature, such as 
the trepanotrabeculectomy,! caniculo- 
trabeculectomy,® lamellar posterior lip 
sclerostomy,? and  thermotrabeculo- 
canalotomy.® 

Most investigators agree that these 
microsurgical procedures have advan- 
tages over the full-thickness procedures. 
Some debate remains, however, as to the 
mechanism whereby these procedures 
lower intraocular pressure. After a dec- 
ade, the consensus is that these proce- 
dures lower the pressure in the same way 
as do the full-thickness procedures.5”!2 
Therefore, these procedures can be re- 
ferred to collectively as partial-thickness 
filtration procedures. 

We compared the results of a partial- 
thickness procedure (trabeculectomy, as 
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described by Watson?), with that of a 
full-thickness procedure (corneoscleral 
trephination, as described by Sugar), in 
the management of open-angle glaucoma. 
All procedures were performed by the 
same surgeon, and all patients were 
followed-up for a minimum of one year. 


SUBJECTS AND METHODS 


Patients with medically uncontrolled 
open-angle glaucoma were used in this 
study. Those who had angle-closure glau- 
coma or secondary glaucoma, or who had 
eves with previous trauma or surgery of 
any type, were excluded. All patients 
were examined by the same physician, 
and data were collected prospectively. If 
a filtration procedure was necessary, and 
eitheratrephine procedure oratrabeculec- 
tomv procedure was chosen, the pa- 
tient's data were entered into a computer 
file (Fig. 1). 


Patients’ eyes were not randomized for 


the selection of procedure, but those that 


required the lowest postoperative pres- 
sure for control underwent the full- 
thickness procedure. Postoperative thera- 
py (atropine 1% twice a day for three 
weeks) was the same in both groups. 

The data were analvzed as soon as each 
group with at least one-vear follow-up 
was large enough for statistical analvsis. 
The Student t-test for population differ- 
ences and the chi-square test were used 
for analyzing group differences, with 
P«.05 accepted as significant. 

RESULTS 

Preoperative evaluation—No statisti- 

cally significant differences were noted 


between the two groups in age, sex, race, 
diagnosis, preoperative medication, or av- 
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Fig. 1 (Watkins and Brubaker). Surgical steps performed in full-thickness procedure (left) and partial- 
thickness procedure (right). Steps common to both procedures are shown in the center. 


erage preoperative intraocular pressure 
(Table 1). Statistically significant differ- 
ences were evident in visual acuity 
(P<.001), cupping of the disk (P<.025), 
and glaucomatous visual field defects 
(P<.001). These differences were expect- 
ed because the full-thickness procedure 
was chosen for the eyes that had the most 
advanced cupping. In the other measured 
variables, the two groups were compara- 
ble before operation. 

Immediate postoperative evaluation— 
In the full-thickness group there was sig- 
nificantly (P<.001) greater number of 
shallow and flat anterior chambers (Table 
2). A high incidence of small hyphemas 
was evident in both groups, but there was 
no significant difference between the two 
groups. Intraocular pressures were re- 
corded in only half of the eyes, but the 
data in the two groups were similar. 


Early postoperative evaluation— 
During the early postoperative period, 
there was a small but significant (P<.05) 
difference in intraocular pressure, with 
the full-thickness group having slightly 
lower pressures (Table 3). Significantly 
(P = .005) fewer filtration blebs were 
present in the partial-thickness group and 
there was no significant change in visual 
acuity in either group. The major postop- 
erative problem was failure of the proce- 
dure to control intraocular pressure at a 
satisfactory level; this was evident in 10% 
of each group. 

Late postoperative evaluation—After a 
year, the small difference (P<.05) in intra- 
ocular pressure between the two groups 
persisted (Table 4). The visual acuity re- 
mained unchanged. Approximately 20% 
of all patients’ eyes were receiving one or 
two medications for glaucoma, but none 
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TABLE 1 
PREOPERATIVE CHARACTERIZATION OF EYES UNDERGOING SURGERY 


ROMERO T N AMARUM ME ERR RR RERUM niaaa VCRBA a m a riina een 


Total Eyes 
(No. = 76) 





Group 


E AAAA inin aa AAAA A a anaana iaa a ha i 


Partial-Thickness Full-Thickness 
Procedure (No. = 49) Procedure (No. = 27) 


n — — 5— mH "—Á——————sunnsmnsÜümÜ MR MDeMeMMMMMM EQ MM MM MEME nih Adlai tn ry OD IPE ifthe verre aaan a Aay a n rarr 


Age at surgery (yrs) 


Median 64 

Range 15-85 

<65 38 

265 38 

Male 40 (53%) 

Female 36 (AT9b) 
Race 

White 73 (96%) 

Black 3 (4%) 


Open-angle glaucoma 
Chronic simple 
Pigmentary 
Psudoexfoliation 
Juvenile 
Previous ocular surgery or trauma 
Preoperative glaucoma medications 
One 
Two 
Three 
Four 
Average IOP (mm Hg), mean * SD 
Visual acuity,* 
Mean + SD 
Range 
Condition of optic disk} 
Normal 
Early glaucomatous cupping 
Advanced glaucomatous cupping 
Condition of visual field* 
Normal 
Early glaucomatous defect 
Advanced glaucomatous defect 


76 (100%) 
60 (78%) 
3 (4%) 

58 (11%) 
5 (196) 

0 
76 (10096) 
12 (16%) 
35 (46%) 
25 (3396) 
4 (5%) 
30 + § 


0.68 + 0.30 


1.00-0.03 


3 (4%) 
30 (39%) 
43 (5796) 


14 (18%) 
25 (33%) 
31 (49%) 


62 65 

15-80 38-85 

28 10 

2] 4 

26 (53%) 14 (52%) 

23 (4796) 13 (48%) 
7 (96%) 26 (96%) 
2 (496) 1 (4%) 


49 (100%) 
36 (74%) 


27 (100%) 
24 (89%) 


2 (4%) 1 (4%) 

6 (12%) 2 (7%) 

5 (10%) 0 

0 0 
49 (100%) 27 (100%) 
11 (22%) 1 (496) 
21 (43%) 14 (52%) 
13 (27%) 12 (44%) 

4 (8%) 0 

3l - 9 28 +6 
0.78 + 0.24 0.50 + 0.30 
1.00-0.05 1.00-0.03 

] (2%) 2 (796) 
25 (51%) 5 (19%) 
23 (47%) 20 (74%), 
12 (24%) 2 (7%) 
21 (43%) 4 (15%) 
16 (33%) 21 (78%) 


*Significant difference between procedures, P«.001. 
tSignificant difference between procedures, P«.025. 


had undergone additional surgery (except 
the eye of one patient in the partial- 
thickness group who had aspiration of a 
postoperative hyphema). Statistically sig- 
nificant (P«.05) differences in the mean 
intraocular pressures was present at one 
year (Table 4). Although the incidence of 
complications was higher in the full- 
thickness group, the difference between 
the two groups was not statistically sig- 
nificant. 


Some of the patients' eyes were reexam- 
ined one year or more after the procedure. 
The pressure difference between the two 
groups that was evident during the early 
postoperative period persisted beyond 
one year (Fig. 2). 

The scatter and range of the full- 
thickness group was increased by one 
case of extreme hypotony in which pres- 
sure was recorded as zero. However, this 
case alone did not account for the differ- 
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TABLE 2 
IMMEDIATE POSTOPERATIVE CHARACTERIZATION OF EYES 


ťi 


-———— —— 
Total Eyes Partial-Thickness Full-Thickness 
Condition (No. = 76) Procedure (No. = 49) Procedure (No. = 27) 
a —O 
Anterior chamber depth* 
Shallow 5 ( 7%) 1 ( 2%) 4 (15%) 
Flat 14 (18%) 2 ( 4%) 12 (44%) 
Requiring reformation 0 0 0 
Hyphema 
Small 36 (47%) 20 (41%) 16 (59%) 
Large 1( 1%) 1 ( 2%) 0 
Requiring aspiration 1 ( 1%) 1 ( 2%) 0 
IOP (mm Hg)f 
Mean + SD 14 - 9 14 +9 15 € 9 
Range 4-43 4-43 5-28 
BEENDEN Wet ————— ——P—ÀMÁ—————— 
*Significant difference between procedures, P<.001. 
Hnpatient intraocular pressures were recorded for only 28 of 76 eyes. 
ence in pressure of the two groups. In the DISCUSSION 


full-thickness group, 12 out of 27 eyes The data of this study indicate that 
(44%) were clustered in range of 6 to  partial- and full-thickness filtration pro- 
14 mm Hg, while the same number out of cedures differ significantly in three re- 
49 eyes (24%) were in this range in the  spects. The partial-thickness procedures 











partial-thickness group. produce a higher final pressure, a lower 
TABLE 3 
. CHARACTERIZATION OF EYES THREE TO 12 WEEKS AFTER SURGERY 
Group 
Total Eyes Partial- Thickness Full-Thickness 
Condition (No. = 76) Procedure (No. = 49) Procedure (No. = 27) 
Visual acuity*, decimal 
Mean + SD 0.71 + 0.30 0.81 + 0.24 0.53 + 0.34 
Range 1.00-0.03 1.00-0.05 1.00-0.03 
% Change (compared with preoperative) +4 +4 +6 
IOP (mm Hg) 
Mean + SD IT & 6 18+ 6 15 6 
Range 5-39 6-39 5-27 
Filtration blebí 
Present 37 (49%) 18 (37%) 19 (70%) 
Absent 23 (30%) 23 (47%) 0 
Not recorded 16 (21%) 8 (16%) 8 (30%) 
Early postoperative problems 
Increased IOP 8 (11%) 5 (10%) 3 (11%) 
Rapid forming cataract 1( 1%) 0 1 ( 4%) 





*Not recorded at this time in five eyes. 
tSignificant difference between procedures, P<.05. 
tSignificant difference between procedures, P = .005. 
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TABLE 4 
CHARACTERIZATION OF EYES ONE YEAR AFTER SURGERY 


— $< I I III IIU 


Group 
Total Eyes Partial-Thickness Full-Thickness 
Condition (No. = 76) Procedure (No. = 49) Procedure (No. = 27) 


a a aa OUO 


Visual acuity *, 


Mean + SD 0.67 + 0.34 0.76 + 0.29 0.49 + 0.35 
Range 1.00-0.02 1.00-0.02 1.00-0.02 
% Change (compare with preoperative) -2 -9 -2 
IOPtt (mm Hg) 
Mean + SD 16 + 4.9 17 + 3.8 15 + 5.9 
Range 0-29 9-29 0-24 
Postoperative glaucoma agents 
None 62 (82%) 40 (82%) 22 (81%) 
One 6 ( 8%) 4( 8%) 2( 7%) 
Two 8 (10%) 5 (10%) 3 (11%) 
Postoperative problems$ 
Cataract 3 ( 4%) 2 ( 4%) 1 ( 4%) 
IOP pressure >24 mm Hg 10 (13%) o (1 es 5 (19%) 
Acute idiopathic iritis 2 ( 3%) 1 ( 2%) 1 ( 4%) 
Macular pucker 1( 1%) 0 1 ( 4%) 
Bleb infection 1 ( 1%) 0 1 ( 4%) 
Total 17 (22%) 8 (16%) 9 (33%) 


*Vision not recorded in three eyes at one vear. 
tSignificant difference between procedures, P<.05. 


1A few data in each group obtained beyond one-year follow- -up. 


§Other than field loss. 


incidence of flat anterior chambers, and a 
lower incidence of recognizable filtration 
blebs. 

Our present sample size was too small 
to determine which procedure was fol- 
lowed by fewer complications. Our data 
suggest that this partial-thickness proce- 
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Fig. 2 (Watkins and Brubaker). Intraocular pres- 
sures (M + SE) in eyes after filtration surgery. 


dure does not solve the problems during 
the postoperative period for open-angle 
glaucoma. We believe that a larger sample 
size would result in significant differens- 
es in the number of complications be- 
tween procedures. 


SUMMARY 


We compared the results of partial- 
thickness (trabeculectomv) vs full-thick- 
ness (trephine) filtration surgery when 
used as the primary surgical treat- 
ment of medically uncontrolled open- 
angle glaucoma. Prospectively acquired 
data were used from a series of patients 
who were examined and operated on by 
one surgeon. Both groups of data were 
gathered consecutively and concurrently. 
The choice of operation was made on the 
basis of the pressure level required for 
control of the glaucoma, the full- 
thickness procedure being chosen for 


PATHOLOGY OF PARS PLANITIS 


JONATHAN E. PEDERSON, M.D., KENNETH R. KENYON, M.D., 
W. RICHARD GREEN, M.D., AND A. EDWARD MAUMENEE, M.D. 


Baltimore, Maryland 


The syndrome of chronic intraocular 
inflammation characterized by an exter- 
nally quiet eve, minimal anterior-cham- 
ber reaction, anterior vitreous opacities, 
and a “snowbank” overlying the vitreous 
base has been variously named peripheral 
uveitis,’ pars planitis,? cyclitis with pe- 
ripheral chorioretinitis,? chronic cyclitis,’ 
and basal uveoretinitis.? The disorder af- 
fects mainly children and young adults 
with the insidious onset of “floaters” or 
hazy vision, often bilaterally. Edema of 
the optic disk and macula, together with 
dilated and occasionally sheathed retinal 
veins occurs frequently. Fluorescein an- 
giography of 39 eves with pars planitis 
has revealed patchy staining of major 
retinal veins in all cases and macular 
edema in 65% of cases.7 

This condition must be clinically dif- 
ferentiated from acute and chronic non- 
granulomatous iridocyclitis, nematode 
endophthalmitis, aphakie macular edema, 
peripheral toxoplasmosis, sarcoidosis, 
and Behcet's syndrome. 

Pars planitis may have a benign course, 
but about one half of the cases result in 
complications of cataract, glaucoma, or 
retinal detachment. Usually, the more se- 
vere the inflammation, the worse the 
prognosis. Several treatments such as 
diathermy,? cryotherapy,!® and cortico- 
steroids have been used with varying re- 
sults. Antimetabolites have been effective 
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in a few cases.1 ^1? The cause is entirely 
unknown. The pathogenesis has been 
variously attributed to a primary inflam- 
mation of the vitreous,!? retinal vessels,® 
or ciliary body,* or to a diffuse uveitis, or 
to an immune reaction at the vitreous 
base. However, uveitis surveys in these 
patients are always unrevealing. 

Pathologic studies in pars planitis have 
been limited to seven previously pub- 
lished cases.*9:15 This report presents the 
histopathologv of seven additional cases 
in various stages of pars planitis. In two 
cases transmission electron microscopy 
was performed to determine the composi- 
tion and possible origin of both the 
“snowbank” opacity overlying the pars 
plana and the adjacent epiretinal mem- 
branes. 

CASE REPORTS 


Case l—A 51-year-old man was first seen in 
February 1968 with a five-year history of blurred 
vision in the left eye.!6 Intraocular pressure (OP) 
was 18 mm Hg in the right eye and 55 mm Hg in the 
left eve. Examination showed a few small ketatic 
precipitates, heterochromia, and a few vitreous cells 
in the left eye. In both eves a typical "snowbank" of 
the vitreous base, overlying the pars plana inferior- 
ly, was visible. A thorough medical evaluation was 
unrevealing. In August 1968, cyclocryotherapy was 
applied over the inferior 180 degrees of the left eye. 
Later, a cataract developed in the left eve and an 
intracapsular extraction with cautery of the wound 
was performed, with postoperative acuity correcta- 
ble to 6/6 (20/20). In September 1972, however, 
vision in the left eve was no light perception with 
total glaucomatous cupping. Fluorescein angiogra- 
phy showed mild leakage of dve from the nerve head 
and mural staining of the retinal veins of the affect- 
ed eye. Because of pain, the left eye was removed in 
August 1973. 

Gross examination revealed that moderately 
dense, white opacification of the vitreous base over- 
lay the pars plana and ora serrata inferiorly (Fig. 1). 
Light microscopy showed the angle partially closed 
with peripheral anterior svnechia. The iris was unre- 
markable except for a mild inflammatory cellular 
infiltrate consisting mainly of plasma cells and some 
lymphocytes. In the ciliary body, the pars plicata 
contained a few chronic inflammatory foci and mild 
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Fig. 1 (Pederson and associates). Case 1. On gross 
examination, “snowbank” of the vitreous base (ar- 
rowheads) overlies the pars plana and ora serrata 
inferiorly (x 10). 


glaucomatous flattening. The middle and anterior 
portions of the pars plana and the posterior aspect of 
the pars plicata showed thinning and, in some areas, 
atrophy of the pigmented ciliary epithelium. (These 
changes presumably resulted from the cyclocryo- 
therapy.) Overlying the pars plana was a thick, 
moderately dense connective tissue containing a 
few small vessels emanating from the retina, cells 
that appeared to be fibrocytes, hyperplastic non- 
pigmented ciliary epithelium and a few scattered 
mononuclear inflammatory cells (Figs. 2 and 3). The 
peripheral retina had been drawn anteriorly and was 
continuous with the vitreous “snowbank.” The reti- 
na showed widespread glaucomatous atrophy with 
marked glaucomatous cupping of the optic nerve 
head. Some secondary and tertiary branches of the 
central retinal vein showed prominent mural infil- 
tration by lymphocytes (Fig. 4), without involve- 
ment of the retinal arterioles. Discontinuity of the 


Fig. 2 (Pederson and associates). Case 1. “Snow- 
bank” composed of vitreous condensate, blood ves- 
sels (asterisks), scattered lymphocytes, spindle- 
shaped cells, and proliferated nonpigmented ciliary 
epithelium (arrowheads) (peripheral retina, arrow) 
(hematoxylin and eosin, x 100). 
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Fig. 3 (Pederson and associates). Case 1. Vitreous 
“snowbank” opacity with spindle-shaped cells 
(arrowheads), small blood vessels (asterisks) and 
lymphocytic infiltration (hematoxylin and eosin, 
x 500). 


internal limiting membrane was present in several 
areas adjacent to large retinal vessels, and in some 
instances there was direct contribution of retinal 
glial cells to the thin preretinal membrane that, in 
the periphery, became continuous with the intravit- 
real “snowbank.” Electron microscopy showed that 
the fibrovascular tissue immediately overlying the 
pars plana consisted of well-differentiated capillar- 
ies with continuous, nonfenestrated endothelial lin- 
ings, invested by basement membrane and peritheli- 
al cells (Fig. 5). Interspersed among these vessels 
were loose, randomly oriented aggregates of fibrils 
with uniform small diameter (about 12 to 14 nm), 
resembling condensed vitreous material. Additional 





Fig. 4 (Pederson and associates). Case 1. Posterior 
retina shows a moderately intense infiltration of wall 
of vein by lymphocytes (circled). Adjacent arteriole 
is not affected. A thin preretinal fibrous layer, jarrow 
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Fig. 5 (Pederson and associates). Case 1. Inset (above): light micrograph of pars plana shows uniform 
pigmented ciliary epithelial layer (PE), hyperplastic nonpigmented ciliary epithelium (NPE), and overlying 
fibrous tissue with numerous small vessels (phase contrast, paraphenylenediamine, x 1,000). Main figure is 
electron micrograph of this fibrovascular tissue including base of nonpigmented epithelium (NPE) with 
basement membrane (arrowheads), scattered membranous fragments (asterisks), loosely aggregated fibrils, 
and capillary with continuous endothelial lining (E) and adjacent perithelial cell (P) (x 27,000). Inset 
(below): at higher magnification, the junctions (circled) between vascular endothelial cells (E), and the 
endothelial basement membrane (arrowheads) are visible. The adjacent fibrils uniformly measure between 
12 to 14 nm in diameter, resembling condensed vitreous (x 74,000). 
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extracellular material, including membranous frag- 
ments and cytoplasmic debris, was scattered 
throughout this area. 

e The more vitreal portion of the “snowbank” was 
different, being avascular and consisting of elongat- 
ed fibrocvte-appearing cells with thin processes in- 
terposed among collagenous aggregates. These cells 
had the characteristics of fibrous astrocytes, as their 
cytoplasm contained abundant microfilaments 
' (about 7 to 8 nm diameter) and dilated cisternae of 
rough-surfaced endoplasmic reticulum (Fig. 6.). 
The cells also had numerous desmosomal attach- 
ments and extensive junctional complexes, and had 
produced almost complete basement membranes 
(Fig. 7). The cells did not contain pigment granules. 
The extracellular collagenous material, which pre- 
sumably had been produced by these astrocyte-like 
cells, differed from vitreous fibrils because they 
were of larger diameter (about 24 nm) with the 
longitudinal macroperiodicity typical of native col- 
lagen (about 60 nm) (Fig. 8). 

The preretinal membrane extending over the pos- 
terior retina was ultrastructurally similar to that of 
the vitreous “snowbank” in cellular and collagenous 
composition. The endothelial junctional complexes 
of the retinal capillaries and larger vessels appeared 
intact, and no abnormalities were present other than 
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basement membrane thickening consistent with the 
age of the patient. 

Case 2—A 16-year-old girl was first seen in June 
1968 with a history of bilateral uveitis since the age 
of 8 vears.9 Three glaucoma operations in the left 
eye were unsuccessful, and the blind and painful 
eye was enucleated in September 1967. She had also 
had two glaucoma operations in the right eye, with 
control of IOP. Examination in June 1968 showed 
visual acuity of 6/24 (20/80) and IOP of 18 mm Hg 
in the right eve. A few old keratic precipitates, early 
band keratopathy, posterior subcapsular cataract, 
and numerous fine vitreous opacities were noted. 
The retinal veins were dilated to at least twice 
normal size, and a typical whitish “snowbank” of 
organized vitreous was present inferiorly over the 
pars plana. Thorough studies for uveitis revealed no 
specific cause. 

Gross examination revealed that a dense, white 
opacification of the vitreous base along the pars 
plana and ora serrata was present inferiorly (Fig. 9). 
The retina was detached, and the optic nerve head 
was cupped. Light microscopy showed a mild scat- 
tering of lymphocytes and a few plasma cells pre- 
sent in the iris and ciliary body. The vitreous was 
detached posteriorly and markedly collapsed so that 
only a small portion remained. The formed vitreous 
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Fig. 6 (Pederson and associates). Case 1. Inset, Light micrograph of intravitreal "snowbank" opacity 
includes elongated, fibrocytic-appearing cells within a fibrous matrix (phase contrast, paraphenylened- 
iamine, x1,200). Electron micrograph of this region shows cytoplasmic characteristics of these cells to 
include numerous, fine microfilaments (large circles), dilated cisternae of rough-surfaced endoplasmic 
reticulum (ER), prominent nucleus (N), and desmosomal connections (small circles). Extracellularly, these 
cells display incomplete basement membranes (arrowheads) and have secreted extensive arrays of fibrillar 


collagen (C) (x24,500). 
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Fig. 7 (Pederson and associates). Case 1. Electron micrograph of presumed fibrous astrocyte within 
vitreous “snowbank” includes well-developed intercellular junctional complexes (bracketed), cytoplasmic 
microfilaments, basement membranes (arrowheads), and densely matted collagen (C) (x 18,200). 


extended anteriorly from the ora serrata on both 
sides, almost to the posterior surface of the lens. The 
vitreous contained a light scattering of lymphocytes. 
Inferiorly, the remaining formed vitreous had a 
dense aggregation of collagenous tissue in which 
there were strands of proliferated nonpigmented 
ciliary epithelium, spindle-shaped fibrocyte-like 
cells, a few lymphocytes, and occasional thin-walled 
blood vessels (Fig. 10). This mass had direct con- 
tinuity with the peripheral retina, which appeared 
to have been drawn anteriorly past the ora serrata 
and partially incorporated into this mass. Glia-like 
cells also extended from the retina into the “snow- 


bank" area. Occasional small aggregates of lym- 
phocytes were present in the choroid. The retina was 
intact except for prominent glaucomatous atrophy 
of the nerve-fiber and ganglion-cell layers. Near 
the posterior pole, there were edematous chànges in 
the outer plexiform and inner nuclear layers. The 
peripheral retina extending from the midperiphery 
to the ora serrata had a thickened appearance and a 
diffuse glial hypercellularity with near-total loss of 
lamellar structure. There was a mild lymphocytic 
infiltration in the wall of some of the secondary and 
tertiary branches of the central retinal vein. There 
were sporadic areas of preretinal membrane forma- 





Fig. 8 (Pederson and associates). Case 1. High magnification electron micrograph discloses the collagen 
fibrils to have a diameter of about 24 nm and about 60 nm longitudinal macroperiodicity (x93,500). 
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Fig. 9 (Pederson and associates). Case 2. Gross 
appearance of vitreous “snowbank” over pars plana 
and peripheral retina. 


tion that were occasionally associated with disconti- 
nuities of the internal limiting membrane near larger 
retinal vessels. 

Case 3—A 50-year-old woman, with a four-year 
history of blurred vision and spots before both eyes, 
had been treated intermittently for posterior uveitis 
with systemic corticosteroids for one year.9 In 
October 1967 visual acuity was R.E.: 6/21 (20/70) 
and L.E.: 6/30 (20/100), and in both eyes the IOP 
was normal. Both eyes had minimal aqueous flare, 
occasional aqueous cells, a few keratic precipitates, 
and moderate vitreous cells and debris. Cystoid 
macular edema and vitreous deposits on the periph- 
eral retina were present in both eyes. In February 





Fig. 10 (Pederson and associates). Case 2. Near- 
tétal collapse of vitreous with “snowbank” com- 
posed of condensed vitreous, blood vessels (aste- 
risks), lymphocytes, proliferated nonpigmented 
ciliary epithelium (arrowheads). Fibrogliotic pe- 
ripheral retina has been pulled forward over pars 
plana and retinal glial cells have proliferated into 
the “snowbank” (ora serrata, 0 S) (hematoxylin and 
eosin, x50). 
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1968, visual acuity was R.E.: 6/90 (20/300) and 
L.E.: 6/60 (20/200). Vitreous opacities were seen 
over the peripheral retina from 8 to 11 o'clock in the 
right eye and 2 to 5 o'clock in the left eye. Angiog- 
raphy showed cystic pooling of fluorescein in both 
maculas. The diagnosis was pars planitis; the pa- 
tient was given prednisone, 80 mg a day. By May 
1968, visual acuity had improved to 6/18 (20/60) in 
each eye, and corticosteroids were reduced to 20 
mg a day during the next month. On June 11 she de- 
veloped motor instability and headache, then be- 
came acutely ill and died two days later. Autopsy 
revealed a pulmonary abscess and multiple cerebral 
and cerebellar abscesses from which Nocardia was 
cultured. 

On gross examination the eyes appeared normal. 
Light microscopy showed similar histopathologic 
features present in each eye. The cornea and angle 
structures were normal, and the iris and ciliary body 
and choroid were free of inflammation. The vitreous 
was detached posterior to the equator, contained a 
few lymphocytes, and was condensed over the pars 
plana, with slight traction on the peripheral retina. 
The retina was unremarkable except for occasional 
areas of mild phlebitis and cystoid macular edema. 

Case 4—A 42-year-old woman was first seen in 
August 1962. At age 20, she had been told of iritis in 
her left eye; within six months she developed acute 
glaucoma, and underwent an iridectomy of the left 
eye. Injections of ACTH did not improve vision. 
The eye painlessly deteriorated to no light percep- 
tion in 1957. Examination in August 1962 revealed 
visual acuity of 6/4.5 (20/15) in the right eye. Intra- 
ocular pressure was 17 mm Hg in the right eye and 
62 mm Hg in the left eve. Early band keratopathy, 
moderate aqueous flare without cells, a dense cata- 
ract, and extensive peripheral anterior synechiae 
were noted in the left eye. A few vitreous cells were 
seen in the right eye. A white, fluffy elevated tissue 
was present in the right eye overlying the pars plana 
at 7 o'clock. In December 1963, a mound of angio- 
matous dilated vessels was visible at the ora serrata 
at 6 o'clock in the right eye. In May 1964, diathermy 
was applied to this area with resultant scarring and 
closure of the vessels. In 1970, she had a short 
episode of episcleritis in the right eye. In July 1973, 
severe tearing and. pain developed in the left eve, 
and the eye was removed in October 1973. 

Gross examination revealed that the globe did not 
transilluminate. The anterior chamber was filled 
with clear yellowish material. Light microscopy 
showed that the corneal stroma was thickened and 
vascularized. The angle was closed by peripheral 
anterior synechiae and fibrous tissue proliferation. 
The anterior chamber was filled with an eosinophil- 
ic fluid. A dense cyclitic membrane was present and 
was continuous with the totally detached, thick- 
ened, and gliotic retina. Overlying the pars plana 
inferiorly was a dense collagenous tissue, contain- 
ing cords of proliferated ciliary epithelium and 
some blood vessels. This tissue was continuous with 
the markedly gliotic retina, which was drawn for- 
ward. Extensive bone was present along the inner 
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aspect of Bruch’s membrane. The choroid was con- 
gested and the optic nerve was atrophic. | 

Case 5—A 34-year-old woman was first seen in 
July 1969 with a 17-vear history of uveitis, mainly 
affecting the left eve, that had been treated intermit- 
tently with systemic and topical corticosteroids. 
Uveitis testing was unrevealing. In 1963, visual 
acuity was R.E.: 6/9 (20/30) and L.E.: 6/24 (20/80). 
In the right eye, moderate-size keratic precipitates 
were present with trace anterior chamber reaction 
and a few cells in the anterior vitreous. In the left 
eye, fine keratic precipitates, moderate flare and cell, 
advanced posterior subcapsular cataract, and mod- 
erate vitreous cellular reaction were evident. The 
fundus of the right eve showed venous engorgement 
and vitreous exudate in the peripheral retina and ora 
serrata inferiorly. In the left eye the retinal veins 
appeared engorged, a white sheet-like vitreous exu- 
date extended over the inferior half of the retina 
from the midperiphery, and the macula was edema- 
tous. Peripheral angiomatous masses were also 
noted in the left eye from 5 to 8 o'clock. Transscleral 
diathermy of these lesions was performed. 

In February 1969, iris bombé of the left eye was 
relieved by sector iridectomy. In May 1969, a hvper- 
mature cataract of the left eye was extracted and the 
vitreous face was observed to be hazy. Iris bombé 
recurred with increased IOP, and two peripheral 
iridectomies were performed; however, iris bombe 
again developed, requiring incision of the lower iris 
and vitreous. In July 1969, visual acuity was R.E.: 
6/7.5 (20/25) and hand motions temporally in the left 
eye. Intraocular pressure was 14 mm Hg in the right 
eye and 6 mm Hg in the left eye. The vitreous was 
vascularized and fibrotic in the left eye, and in the 
right eye sheathing of the retinal vessels and a 
typical “snowbank” of organized vitreous inferiorly 
were observed. Fluorescein angiography of the right 
eye was unremarkable. The left eve was removed in 
February 1970. 

Gross examination revealed that the globe did not 
transilluminate and the retina was detached. A 
dense vellowish-gray mass was present over the pars 
plana inferiorly, and a dense whitish cyclitic mem- 
brane extended transversely. Light microscopy 
showed the cornea was thickened and irregular, 
with a dense posterior collagenous layer. A healed 
scar was present at the superior corneoscleral lim- 
bus. The angle was closed with peripheral anterior 
synechiae, and the anterior chamber was filled with 
à serosanguineous material. The lens was absent. A 
dense evclitic membrane, continuous with a fibro- 
vascular membrane overlying the iris, had drawn the 
ciliary processes forward. The ciliary body was 
infiltrated with a mild number of polymorphonu- 
clear leukocytes and lymphocytes. The choroid 
showed an occasional small focus of lymphocytes. 
The retina was totally detached and histologically 
disorganized, and was thickened peripherally where 
it merged with the cyclitic membrane. In the pars 
plana region the retina was drawn forward, was 
gliotic, and was infiltrated with a moderate number 
of lymphocytes. 

Case 6—A 9-vear-old girl had an unremarkable 
ocular history before decreased vision in her right 
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eye was found during a routine school vision test, 
Ophthalmologic examination showed a dense, white 
vitreous mass temporally. The patient denied trau- 
ma and stated that the right eve had never been red 
or painful. z 

On initial examination in January 1976, visual 
acuity was R.E.: 5/400 (20/1600); and L.E.: 6/7.5 
(20/25). In the right eye, an afferent pupillary defect, 
a 3+ vitreous cellular reaction, and IOP of 12 mm 
Hg were noted. Ophthalmoscopic examination - 
showed clouding of the media and definite swelling 
of the right optic nerve head, with some distortion 
from vitreous traction extending inferiorly toward a 
peripheral white mass over the pars plana inferiorly 
from 5 to 7 o'clock. Three months later, visual acuity 
in the affected right eye was still about 5/200 
(20/800) although the media were consistent with 
visual acuity of about 6/18 (20/60) and numerous 
opacities moved freely within the formed vitreous 
gel. The optic nerve head and macula were edema- 
tous. At a six-month follow-up examination, visual 
acuity was unchanged in each eye, and in the right 
eve the quality of media still exceeded the vision. 
Slit-lamp examination showed a 3+ level of cells in 
the vitreous of the right eve, and 1+ vitreous cells in 
the left eve. With indirect ophthalmoscopy, a preret- 
inal membrane could be traced inferiorly from the 
disk. In the left eve, a definite white exudate over the 
inferior pars plana region was apparent, suggesting 
the diagnosis of pars planitis. 

In October 1976, visual acuity was reduced to 
3/200 (20/1320) in the right eve but remained at 
6/7.5 (20/25) in the left eve. Fundus examination of 
the right eye revealed heavy vitreous debris overly- 
ing the entire posterior retina, with preretinal mem- 
brane formation over the optic nerve and extending 
inferiorly. An increase in the peripheral exudative 
change was evident also in the left eve, A pars plana 
vitrectomy combined with transscleral crydtherapy 
to the inferior pars plana area and partial dissection 
of the peripapillary preretinal membrane were per- 
formed in the right eve. During the l15-month 
follow-up, visual acuity in the right eye remained at 
3/200 (20/1320) and in the left eve at 6/9 (20/30 + 1). 
Although 1+ vitreous cells persisted in the right eye, 
the media were clear. There was some residual 
preretinal membrane on the nerve head and retina 
inferiorly. Adequate cryotherapy reaction surround- 
ed a peripheral traction detachment. The residual 
"snowbank" over the inferior pars plana appeared to 
undergo involution. No changes were evident in the 
left eve. On light microscopy the material from the 
vitreous aspirate, concentrated by Millipore filtra- 
tion and stained with a modified Papanicolaou tech- 
nique, showed numerous epithelioid mononuclgar 
cells and lymphocytes with some multinuclear giant 
cells. No eosinophils were seen. A few large 
fibroblast-like cells were present. Several larger tis- 
sue fragments from the preretinal membrane were 
prepared for transmission electron microscopy. This 
material was composed mainly of large fusiform 
cells with numerous interdigitating cellular pro- 
cesses, arranged in multiple layers (Fig. 11). The 
nuclei of these cells were large and ovoid with some 
peripheral margin of chromatin. The major cytoplas- 
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Fig. 11 (Pederson and associates). Case 6. Survey electron micrograph of vitrectomy specimen shows an 
extremely cellular proliferation consisting of fusiform cells with elaborately interdigitated processes and 
relatively small quantities of extracellular collagen fibrils (C) (x 3,000). 


mic component, especially in the cellular processes, 
was abundant microfilaments (about 7 to 8 nm 
diameter), with moderate amounts of glycogen parti- 
cles and rough-surfaced endoplasmic reticulum also 
present (Fig. 12). At higher magnification, basement 
membrane and intercellular junctions of both gap 
and desmosome types were evident. Only small 
amounts of fibrillar collagen were evident in the 
extracellular spaces, and these fibrils measured 
about 12 to 14 nm diameter, characteristic of vitre- 
ous collagen. No blood vessels or inflammatorv cells 
were seen. 

Case 7—A 44-year-old man first noted dim vision 
in the left eye as a child, but this was asymptomatic 
until he was 36 years old in 1952. For the next eight 
years the patient had a recurring red, painful left 
eye. In 1958, the patient was told he had glaucoma 
and iritis of the left eye, which soon became blind. 
In January 1960, examination of the left eye showed 
no light perception and an IOP of 72 mm Hg. The 
left cornea was edematous and had keratic precipi- 
tates, and there was also a marked anterior chamber 
flare and cell. Rubeosis iridis was noted, with pos- 
ierior synechiae from 6 to 11 o'clock. The lens was 
densely opacified, and the retina could not be seen. 
The right eve was normal. On Jan. 11, 1960, the left 
eye was enucleated. Final examination of the right 
eye in 1965 showed no abnormality. 

Gross examination revealed that the globe was 
unremarkable except for an opaque thickened tissue 
over the ora serrata. Light microscopy showed fibro- 
inflammatory pannus extending onto the cornea for 
a short distance. Nasally, descemetization of the 
anterior angle was present. Temporally, mononucle- 


ar inflammatory cells were seen in the trabecular 
meshwork. The iris and ciliary body had a mild-to- 
moderate cellular infiltrate of lymphocytes and plas- 
ma cells. The vitreous was detached and collapsed, 
forming a dense collagenous mass at its base anteri- 
orly (Fig. 13). This "snowbank" area was composed 
of condensed vitreous, fibrocyte-appearing cells 
and rare blood vessels, and was adjacent to the 
gliotic and forwardly drawn peripheral retina. A 
few mononuclear inflammatory cells, and a few 
cords of nonpigmented ciliary epithelium were also 
present in this tissue. Glial cells extended from the 
retina along the inner surface of the collagenous 
mass for a short distance. A few chronic inflamma- 
tory cells were present in the choroid peripherally. 
The retina showed atrophy of the ganglion-cell and 
nerve-fiber layers. Some retinal veins were infiltrated 
with lymphocytes (Fig. 14). 


DISCUSSION 


These cases illustrate the complications 
that may occur with long-standing pars 
planitis: (1) cystoid macular edema; (2) 
vitreous opacification, detachment, and 
condensation; (3) cataract; (4) neovascu- 
larization of vitreous base; (5) rubeosis 
iridis; (6) heterochromia iridis; (7) glau- 
coma; (8) preretinal membrane; (9) retinal 
detachment; (10) band keratopathy; (11) 





psy 


Fig. 12 (Pederson and associates). Case 6. At higher magnification, these cells exhibit innumerable 
intracytoplasmic microfilaments (7 to 8 nm diameter) (circled), intercellular gap, and desmosomal junctions 
(arrowheads), segmental basement membrane, and masses of vitreouslike fibrillar collagen (about 12 nm in 


diameter) (x42,000). 


cyclitic membrane; and (12) phthisis 
bulbi. In the five enucleated eves, glau- 
coma, cataract, and phthisis bulbi were 
common, whereas in the two autopsy 
eyes (Case 3) and one vitrectomized eye 
(Case 6) only cystoid macular edema had 
also developed. 

The histopathologic features of these 
cases include detachment and collapse of 
the vitreous body with fibrous organiza- 
tion of the vitreous base, chronic inflam- 
matory cells in the vitreous, edema of the 


optic nerve head and macula, retinal 
phlebitis and periphlebitis, preretinal 
membranes associated with breaks in the 
internal limiting membrane, anterior trac- 
tion of the peripheral retina, and no sig- 
nificant choroiditis, cylitis, or peripheral 
chorioretinal atrophy. By contrast in the 
three cases reported by Brockhurst, Sche- 
pens, and Okamura,!? (one had fibrous 
iritis and the other two showed focal areas 
of peripheral choroiditis consisting of 
lymphocytes, plasma cells and eosino- 
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Fig. 13 (Pederson and associates). Case 7. “Snow- 
bank” composed of collapsed and condensed vitre- 
ous. Peripheral gliotic retina (arrow) has been pulled 
forward over the pars plana and is intimately con- 
nected with the vitreous “snowbank” (hematoxylin 
and eosin, x55). 


phils); the case of Kimura and Hogan? 
showed low-grade lymphocytic and plas- 
ma cell infiltration of the pars plana and 
mild diffuse lymphocytic infiltration of 
the posterior choroid. 

The significance of these findings of 
uveal and vitreal inflammation has been a 
point of controversy. Because of the lack 
of histopathologic material in the early 





Fig. 14 (Pederson and associates). Case 7. Retinal 
phlebitis with lymphocytes (circled) in wall of terti- 
ary branch of central retinal vein (hematoxylin and 
eosin, X 200). 
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stages of the disease, it has not been 
possible to answer these questions con- 
clusively. In the advanced cases reported 
here, chronic inflammation of the uveal 
tract was present, but minimal, and no 
more than would be expected considering 
the possible complications of the disease 
and the effects of multiple surgical proce- 
dures. Moreover, in our one patient with a 
prolonged but rather uncomplicated 
course (Case 3), the iris, ciliary body, and 
choroid appeared entirely free of inflam- 
mation; and in the vitrectomized eye 
(Case 6), with recently detected pars 
planitis, vitreous inflammation was con- 
siderable. The fairly mild choroidal or 
cyclitic inflammation must be interpreted 
as the sequela of a chronic vitreoretinal 
inflammatory process, plus the added ef- 
fect of surgical trauma. A far more intense 
inflammatory reaction of the uveal tract 
would be expected if uveal inflammation 
were to have primarily stimulated the 
observed reaction in the pars plana. A 
primary vitreoretinal inflammatory mech- 
anism (possibly immunologic) is also 
suggested by the experimental production 
of clinically similar "*snowbanks" in owl 
monkeys receiving multiple intravitreal 
injections of hyaluronic acid.!? 

The composition and origin of the 
"snowbank" overlying the pars plana has 
been previously described as an inflam- 
matory mass (pars plana exudate) or con- 
densed vitreous. The predilection for the 
"snowbank" to lie inferiorly may be 
caused by gravitational settling of vitre- 
ous opacities on an inflamed vitreous 
base, but Girtner!4 suggested it may be 
because more vitreous cells are normally 
present in the zonular region inferiorly. 

A unique feature of Case 1 is the ultra- 
structural indication that the pars plana 
"snowbank" consists not only of a vascu- 
larized condensate of vitreous collagen 
with interspersed chronic inflammatorv 
cells and hyperplastic nonpigmented cili- 
ary epithelium, but also of fibroglial tis- 


sue composed of cells that appear to be 
fibrous astrocytes, and of larger-diameter 
collagen fibrils presumably secreted by 
these cells. The extensive involvement of 
fibrous astrocytes is also emphasized by 
the’ ultrastructural findings in Case 6. 
Human vitreous collagen fibrils have 
generally been found to measure between 
8 nm and 16 nm in diameter,!*!" and the 
12- to l4-nm fibrils we observed are 
probably aggregates of vitreous collagen. 
The vascular components of this tissue 
probably originate in the peripheral reti- 
na, as is suggested by their ultrastructural 
similarity to well-differentiated retinal or 
iris capillaries.?? In Cases 1, 2, and 7, 
these vessels were continuous with the 
retina. Neovascularization of the vitreous 
base can be clinically evident in pars 
planitis,® and the frequent occurrence of 
focal interruptions in the internal limiting 
membrane of the peripheral retina at the 
vitreous base?*?? may provide easy access 
of retinal vessels to the overlying vitre- 
ous. The significance of membranous and 
cytoplasmic remnants and debris in this 
area is not certain. Gürtner!^?? interpreted 
such material as being the breakdown 
products of vitreous and glial cells, and 
speculated that the auto-antigenic proper- 
ties of such debris might support an im- 
munologic disease mechanism in pars 
planitis, We believe such materials are an 
inconspicuous component of the vitreous 
“snowbank” and are either an incidental 
normal occurrence or nonspecific rem- 
nants of long-standing inflammation. 
The cellular elements of the inner por- 
tion of the “snowbank” closely resemble 
glial cells, especially fibrous astrocytes, 
and clearly differ from vitreous histio- 
cytes, fibrocytes, retinal pigmented epi- 
thelium and macrophages regarding 
their cytoplasmic microfilaments, inter- 
cellular junctions, extracellular basement 
membranes, and extensive fibrillar col- 
lagenous secretion.!?:22:2472?7 The distinc- 
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tion between these presumed astrocytes 
and nonpigmented ciliary epithelial cells 
is less certain, because both can have 
similar ultrastructural characteristics, al- 
though microfilaments are far more com- 
mon in the fibrous astrocyte.?82? Like- 
wise, the collagenous material observed 
in Case 1 is easily distinguished from 
normal vitreous collagen by its larger 
fibril diameter. Although the retinal fi- 
brous astrocyte has not been proven capa- 
ble of fibrillar collagen production, the 
astrocyte is known to be highly reactive 
following injury of the central nervous 
system.2° Fibroglial membranes are ultra- 
structurally similar to those described in 


. various situations of periretinal fibrous 


proliferation,?*3? and are thought to re- 
sult from metaplasia of retinal pigment 
epithelial or fibrous astrocytic cells.?!^34 
Machemer and Laqua?? also determined 
that, in experimental retinal detachments 
involving the pars plana, continuous pre- 
retinal and intravitreal collagenous mem- 
branes are produced by glialike -cells. 
Since preretinal membranes of this type 
were always present in our other pars 
planitis cases, their development in the 
vitreous probably represents a similar 
stimulus for glial cell migration and pro- 
liferation. The occurrence of periretinal 
fibrous proliferations is often associated 
with chronic inflammation, allowing us to 
speculate that in pars planitis the devel- 
opment of the fibroglial "snowbank" may 
be the extension of a common inflamma- 
tory process involving both the peripheral 
retina and vitreous base. 

The clinical development of posterior 
detachment of the vitreous body, and 
later anterior condensation and collapse, 
is especially prominent in young patients 
with pars planitis. Given the greater 
strength of vitreoretinal attachments in 
vounger persons, it is possible that an 
inflammation-induced shrinkage of the 
vitreous mav produce traction on the reti- 
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na, thus accounting both for the vascular 
instability of cystoid macular edema and 
for breaks in the internal limiting mem- 
brane that would facilitate the preretinal 
and pars-plana fibrous proliferations. 


SUMMARY 


Seven eyes and one vitrectomy speci- 
men from seven patients with pars 
planitis and complications such as secon- 
dary glaucoma and phthisis bulbi were 
studied histopathologically. Two of the 
specimens were also examined by elec- 
tron microscopy. All cases showed a typi- 
cal intravitreal “snowbank” opacity over- 
lying the pars plana. On light microscopy, 
these "snowbanks" appeared to consist of 
a loose fibrovascular layer containing oc- 
casional fibrocyte-like cells and scattered 


mononuclear inflammatory cells adjacent 


to the hyperplastic nonpigmented epi- 
thelium of the pars plana. Within the 
vitreous base, an extensive fibroglial pro- 
liferation had developed, often draw- 
ing the peripheral retina anteriorly in- 
to the "snowbank." Electron microscopy 
showed this fibroglial tissue to be com- 
posed of condensed vitreous collagen and 
prebable fibrous astrocytes which had 
produced larger-diameter (about 24 mm) 
collagen fibrils. The fibroglial prolifera- 
tion also appeared continuous with an 
ultrastructurally similar preretinal fibro- 
glial membrane. All eves showed promi- 
nent lymphocytic cuffing and mural infil- 
tration of retinal veins, with sparing of 
the arterioles. Several cases showed cvs- 
toid macular edema. Only mild choroid- 
itis or cyclitis could be shown in some 
cases. We believe that in pars planitis the 
fibroglial "snowbank" may reflect a com- 
mon inflammatory process involving both 
the peripheral retina and vitreous base. 
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ACUTE MACULAR NEURORETINOPATHY 
IRA. A. PRILUCK, M.D., HELMUT BUETTNER, M.D., 
AND 
DENNIS M. HOBERTSON, M.D. 


Hochester, Minnesota 


In 1975, Bos and Deutman! described a 
newly recognized | macular disorder, 


called acute macular neuroretinopathy. It 


is characterized bv mild visual impair- 
ment, paracentral scotomata correspond- 
ing to wedge-shaped parafoveal retinal 
lesions, and normal fluorescein angiogra- 
phy. A single case report of this disorder 
occurring in the United States was recent- 
lv published by Rush.? We describe here- 
in another case of acute macular neurore- 
tinopathy. 


CASE REPORT 


A lT-year-old boy came to the Ophthalmology 
Department of the Mayo Clinic with a two-day 
history of bilateral central "bluish-green shadows." 
During the previous week, he complained of flu-like 
symptoms, including a sore throat and fever. His 
past medical history was otherwise noncontributory. 
He had not taken any systemic medications. 

Ophthalmie examination revealed visual acuity of 
6/6 (20/20) in both eves. The patient was able to 
reproduce his bilateral and relative scotomata on the 
Amsler grid (Fig. 1). External examination, intrao- 
cular pressures, and slit-lanp biomicroscopy of the 
anterior segments and vitreous were normal. Kinetic 
perimetry confirmed the paracentral defects and 
showed intact peripheral visual fields (Fig. 2, top). 
Static perimetry through two of the defects demon- 
strated dense scotomata (Fig. 2, bottom). 

Ophthalmoscopie examination using contact lens 
biomicroscopy of the right fundus showed an irreg- 
ular dark appearing disturbance of the deep sensory 
retina just nasal to the fovea. The left fundus 
showed similar and more numerous lesions located 
in the deep sensory retina. These disturbances were 


` best seen by using red-free light (Fig. 3). Except for 


a small intraretinal hemorrhage located inferior to 
the left macula, the retinal vasculature, retinal pig- 
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ment epithelium, and nerve fiber layer were normal 
in the areas of these lesions. 

Fluorescein angiography revealed subtle areas of 
relative hypofluorescence corresponding to the le- 
sions of the deep sensorv retina (Fig. 4). Electrore- 
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Fig. 1 (Priluck, Buettner, and Robertson). Amsler 
grid demonstrating parafixational scotomata of right 
eve (top) and left eve (bottom). 
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Fig. 2 (Priluck, Buettner, and Robertson) Tangent 
screen visual field testing (top) and static Goldmann 
perimetry (bottom) along the 105-degree meridian 
(left eve) and the 75-degree meridian (right eve) 
demonstrating dense paracentral scotomata. The 
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tinography, electro-oculography, dark adaptometry, 
and Farnsworth-Munsell color vision testing were 
all normal. 

A follow-up examination three months later re- 
vealed persistent paracentral scotomata, greater in 
the left eye than the right eye. Visual acuitv was 
6/6 (20/20), both eyes, and defects on Amsler grid 
testing remained essentially unchanged. Ophthal- 
moscopic examination revealed the same subtle 
disturbances of the deep sensory retina, left eve 
greater than right eve. The previously noted para- 
foveal intraretinal hemorrhage of the left macula 
had resolved. Repeat fluorescein angiography again 
demonstrated the minimal parafoveal areas of hvpo- 
fluorescence. 


DISCUSSION 


Qur case exhibits all the characteristic 
ocular findings of acute macular neurore- 
tinopathy as previously described by Bos 
and Deutman,! and Rush.? Our patient 
had a recent history of an upper respira- 
tory infection, presumably of viral origin, 
and complained of minor visual impair- 
ment. Significant ocular findings were 
limited to wedge-shaped parafoveal le- 
sions radiating peripherally from the 
macular regions, which corresponded to 
reproducible paracentral scotomata on 
the Amsler grid. Both static and kinetic 





Fig. 3 (Priluck, Buettner, and Robertson). Left eve, Stereoscopic photographs taken with red-free light. 
Posterior pole shows dark cuneate parafoveal lesions located in the deep sensorv retina (viewed best with 


t 7.00 diopter lenses). 
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Fig, 4 (Priluck, Buettner, and Robertson). Top, 
Arterial venous phase of fluorescein angiogram of 
left eve demonstrates subtle areas of hypofluores- 
cence, which correspond to the disturbance of the 
deep sensory retina. Bottom, Late venous phase of 
angiography shows persistence of these hvpofluo- 
rescent areas (arrows). 


perimetry confirmed the presence of these 
scotomata. Retinal function studies were 
otherwise normal. 

The fluorescein angiographic findings 
are unlike those seen with acute disorders 
of the choriocapillaris or retinal pigment 
epithelium, such as acute posterior multi- 
focal placoid pigment epitheliopathy? or 
acute retinal pigment epitheliitis. Defi- 
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nite but subtle findings of hypofluores- 
cence probably represent a blockage of 
the underlying choroidal fluorescence 
by the visible lesions located at the level 
of the deep sensory retina. We are not 
certain whether the small intraretinal 
hemorrhage observed in the left eye was a 
coincidental finding or indicative of small 
vessel disease. Bos and Deutman! report- 
ed somewhat dilated perimacular capil- 
laries in two of their cases. It is not certain 
that an abnormality of the retinal capillar- 
ies is of significance in this disorder. 

The retinal lesions were best seen by 
using red-free light and contact lens bio- 
microscopy. We believe the deep sensory 
retina, and specifically the photoreceptor 
cell laver, to be the principal site of 
involvement in this disease. Functional 
impairment as evidenced by dense para- 
central scotomata is consistent with the 
interpretation that the photoreceptor cell 
layer is of pathophysiologic significance. 
Contact lens biomicroscopy demonstrat- 
ing the defects to be at the level of the 
sensory retina also supports this supposi- 
tion. 

All previously reported cases}? have 
been associated with a recent infectious 
process. Our case further supports this 
observation. Bos and Deutman! reported 
six cases, five of which were in females, 
and of these, four were taking oral contra- 
ceptives. Additionally, the patient de- 
scribed by Rush? was also using oral 
contraceptives. However, our patient and 
the one male described by Bos and 
Deutman! make it difficult to implicate 
sex predilection or oral contraceptives 
with acute macular neuroretinopathy. 


SUMMARY 


A lT-vear-old boy had minor visual 
impairment, paracentral scotomata, and 
parafoveal retinal lesions following a pre- 
sumed viral infection. Contact lens bio- 
microscopy demonstrated the retinal de- 
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fects to be located at the level of the deep 
sensory retina. Fluorescein angiography 
revealed subtle areas of hypofluorescence 
which corresponded to the visible distur- 
bances of the sensory retina. Follow-up 
examination three months later revealed 
persistent complaints of paracentral sco- 
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tomata and persistent, but less recogniza- 
ble retinal lesions. We believe the pri- 
mary site of involvement to be the deep 
sensory retina. 


OPHTHALMIC MINIATURE 


The little children were in a pitiable condition—thev all had sore 
eves, and were otherwise afflicted in various ways. Thev sav that 
hardly a native child in all the East is free from sore eves, and that 
thousands of them go blind of one eve or both everv vear. I think 
this must be so, for I see plenty of blind people every day, and I do 
not remember seeing anv children that hadn't sore eves. And, would 
vou suppose that an American mother could sit for an hour, with her 
child in her arms, and let a hundred flies roost upon its eves all that 
time undisturbed? I see that every day. It makes my flesh creep. 
Yesterday we met a woman riding on a little jackass, and she had a 
little child in her arms; honestly, I thought the child had goggles on 
as we approached, and I wondered how its mother could afford so 
much style. But when we drew near, we saw that the goggles were 
nothing but a camp-meeting of flies assembled around each of the 
child’s eyes, and at the same time there was a detachment prospect- 
ing its nose. The flies were happy, the child was contented, and so 
the mother did not interfere. 

Mark Twain, Innocents Abroad 
New York, Harper and Harper, 1911 


BARE SCLERA CLOSURE IN 
RETINAL DETACHMENT SURGERY 


MICHAEL E. BARRICKS, M.D., AND GEORGE F. HILTON, M.D. 


San Francisco, California 


Limbal peritomy has been used in reti- 
. nal detachment surgery for many years. 

In 1965, Jungschafter! presented his tech- 
nique of incision of the conjunctiva and 
Tenon’s capsule at the corneoscleral lim- 
bus. In 1974, King and Schepens? de- 
scribed their technique and reported their 
results in 396 cases. We have modified 
this technique by recessing the conjunc- 
tiva approximately 3 mm posterior to the 
corneoscleral limbus as we close the 
limbal wound, with some advantages and 
no significant disadvantages. 


MATERIAL AND METHODS 


We used limbal peritomy in 600 con- 
secutive cases from 1968 to 1975. The 
technique described herein was used in 
all cases in which the conjunctiva was 
opened 360 degrees. In some cases, in 
which a segmental buckle was used, the 
conjunctiva was only opened 140 to 180 
degrees. If retinal surgery was done soon 
after» cataract surgery, the incision 
through the conjunctiva was made 3 mm 
posterior to the corneoscleral limbus in 
the superior quadrants to avoid disturb- 
ing the recent cataract wound. 

After routine preparation and draping, 
an eyelid speculum was inserted between 
the eyelids. The combined layer of con- 
junctiva and Tenon's capsule was grasped 
: at the corneoscleral limbus with toothed 
forceps. An incision down to the sclera 
was made with Wescott scissors. The pos- 
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terior blade of the scissors was then in- 
serted through the incision and placed so 
that it lay flat on the sclera. The fused 
conjunctiva and Tenon’s capsule were 
separated from the underlying sclera by 
sliding the posterior blade along the 
scleral surface. Conjunctiva and Tenon's 
capsule were then incised at the corneo- 
scleral limbus by closing the blades of the 
scissors. In the same fashion, this incision 
was carried around the entire corneo- 
scleral limbus separating the fused layers 
from the underlying sclera. Two relaxing 
incisions perpendicular to the corneo- 
scleral limbus were made through con- 
junctiva and Tenon's capsule at the 3 and 
9 o'clock meridians. The relaxing inci- 
sions were approximately 6 mm in length 
(Fig. 1). The nasal incision did not reach 
the plica semilunaris. When the limbal 
peritomy was completed, we opened each 
quadrant by grasping conjunctiva and 
Tenon's capsule and lifting these tissues 
away from the adjacent sclera. We then 
inserted scissors into each quadrant, slid 
the closed blades over the scleral surface, 
and then broke the episcleral-Tenon's ad- 





Fig. 1 (Barricks and Hilton). Limbal incision of 
the conjunctiva and Tenon's capsule with radial 
incisions at 3 and 9 o'clock. Point A is at the 
corneoscleral limbus, and point B is 3 mm posterior. 
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hesions by opening the blades. At this 
point, excellent exposure was available to 
sling the muscles and proceed with 
scleral buckling. 

To close the peritomy, we grasped the 
amterior margin of the conjunctiva and 
Tenon's capsule with two forceps and 
pulled it back to the original position. 
The four corners created by the radial 
relaxing incisions were then identified. A 
5-0 plain catgut suture, with a scleral 
spatula needle, was passed through con- 
junctiva and Tenon’s capsule approxi- 
mately 3 mm posterior to one corner (Fig. 
2). To bury the knot, we began the suture 
on the underside (scleral side) of Tenon’s 
capsule. We then grasped the other mar- 
gin of the relaxing incision and passed the 
needle through 3 mm posterior to the 
corner. The needle was then passed 
through the superficial sclera 3 mm pos- 
terior to the corneoscleral limbus while 
the globe was stablizied with a twist 
fixation hook. The suture was then tied 
and the knot buried. The process was 
repeated on the opposite side of the globe. 
Additional sutures were occasionally re- 
quired to close the radial incisions if they 
gaped posteriorly. The margin of the con- 
junctiva was pushed posteriorly with a 





Fig. 2 (Barricks and Hilton). Bare sclera closure 
with recession of the conjunctiva, secured by two 
sutures with buried knots at points B. Inset, Exci- 
sion of redundant triangles of conjunctiva at points 
A (shaded areas). 
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cotton-tipped applicator. The anterior 
tips of the four “corners” were excised 
(Fig. 2). An annular zone of bare sclera, 
approximately 3 mm wide, should be pre- 
sent around the corneoscleral limbus. If 
the conjunctiva or Tenon’s capsule did 
not easily remain at least 3 mm posterior 
to the corneoscleral limbus, they were 
trimmed back with scissors. Tenon’s cap-_ 
sule becomes white when irrigated with 
saline and is easily identified. If redun- 
dant Tenon's capsule prolapsed anterior- 
ly from beneath the conjunctiva, we 
grasped it with forceps, pulled it forward, 
and trimmed it with scissors. It retracted, 
leaving a smooth conjunctival margin 
well posterior to the corneoscleral limbus. 


RESULTS 


The cosmetic results were generally 
good. The eves often appeared white with- 
in two weeks. We noted no symbleph- 
aron, chronically irritated eyes, or blind 
fistulas lined with conjunctiva. There 
was no shortening of the conjunctival 
fornices; rather the fornices were slight- 
ly deeper postoperatively. The problem 
of impaired ophthalmoscopy, because of 
chemosis over the cornea, was avoided. 

No significant complications occurred. 
In a few eyes, prolapse of the conjunctiva 
between the eyelids occurred nasally dur- 
ing the early postoperative period. These 
prolapses were treated by reduction of the 
herniated tissues with a glass rod (the 
most convenient is a fever thermometer) 
and taping the eyelids tightly closed. 
Such prolapses were usually resolved in 
two to four days. In one case, an intermar- 
ginal eyelid suture was needed to secure 
the eyelids as the conjunctival swelling 
subsided. 


DISCUSSION 


The advantages of limbal peritomy over 
the traditional posterior peritomy have 
been described by King and Schepens.? 
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With a limbal peritomy, the anatomic 
relationship between conjunctiva and 
Tenon’s capsule is usually unaltered. The 
limbal peritomy is faster to perform be- 
cause minimal suturing is required and 
the eye is more comfortable. In a posterior 
peritomy the anterior cuff of tissue may 
shrink or shred during the procedure, so 
that minimal tissue is left for suturing. 
Therefore, the posterior edge of the inci- 
sion is advanced during the closure short- 
ening the fornices. This complication is 
avoided in limbal peritomy. Limbal pe- 
ritomy also eliminated overlapping of the 
anterior and posterior lips of the conjunc- 
tival wound. Such overlapping may lead 
to inclusion cysts or blind passages, 
which may cause an irritable eve. The 
line of closure is placed well anterior of 
the silicone implants. 

The base sclera closure offered some 
advantages over the standard limbal pe- 
ritomy closure. In the technique de- 
scribed by King and Schepens,? the su- 
tures were placed near the corneoscleral 
limbus and tied with exposed knots. To 
prevent the conjunctiva from creeping 
over the cornea, they placed a suture 
anchoring the conjunctiva and Tenon's 
capsule just posterior to the corneoscleral 
limbus at the 12 o’clock position and 
sometimes at the 6 o'clock position. The 
bare sclera technique eliminates the 
need for the anchoring suture at the 12 
o'clock position and leaves a clean white 
rim around the corneoscleral limbus. Dur- 
ing the postoperative period, the eve is 
quiet in appearance and comfortable be- 
cause there is no suture material adjacent 
to the corneoscleral limbus. Burving the 
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suture knots also makes the eve less irri- 
table. The annular zone of bare sclera is 
subsequently covered by a layer of re- 
modeled conjunctiva, leaving a smooth, 
uninjected limbal area. 

We have not encountered any disad- 
vantages associated with the technique. 
The conjunctiva migrating over the bare 
sclera superiorly may be tightly adherent, 
making a later glaucoma filtering proce- 
dure difficult. Although it is more diffi- 
cult, a trabeculectomy procedure can be 
done. We have had no problem with the 
incision for subsequent retinal operations 
or cataract extraction. 


SUMMARY 


Our modification of the limbal pe- 
ritomy technique in retinal detachment 
surgery involved recession of the con- 
junctiva 3 mm posterior to the corneo- 
scleral limbus as the conjunctiva was 
closed. This recession offered some ad- 
vantages over the standard nonrecessed 
method: fewer sutures were required; 
postoperative ophthalmoscopy was not 
impaired by conjunctiva swelling over 
the cornea; the eve was comfortable and 
quiet in appearance because there was no 
suture material or inflamed conjunctiva 
adjacent to the corneoscleral limbus. We 
have not encountered any disadvantages 
in several hundred cases. 
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A SIMPLIFIED SCLERAL REINFORCEMENT TECHNIQUE 


FRANK B. THOMPSON, M.D. 


Pasadena, California 


In the past eight vears I have operated 
on 52 eyes for myopic degeneration by 
using the simplified reinforcement tech- 
nique. In ten cases, the operation was 
preceded or followed by cataract extrac- 
tion, without complications. In two cases, 
reoperation was necessary because a 
scleral strip had been incorrectly placed 
during previous surgery. The follow-up 
time extended from one month to seven 
years, 


MATERIAL AND METHODS 


The type and size of scleral graft have 
been described previously.) I obtained 
two grafts from each donor eve bv con- 
touring the grafts posteriorlv from the 
cornea on either side of the optic nerve in 
a curvilinear pattern. This procedure dou- 
bled the amount of material available, 
and took less time to perform. 

Whole donor eyes were used because it 
was necessary to include the corneal tis- 
sue to obtain a sufficient length, as the 
myopic eyes requiring reinforcement 
needed all the donor tissue available. I 
attempted to use eves from which the 
cornea or corneoscleral button had been 
anterior to posterior. However, these 
grafts were difficult to place and keep flat 
against the globe, because they did not 
follow the normal contour of the eyeball. 

zye bank specimens that have been 
kept refrigerated under sterile conditions, 
but which are slightly too old for use as 
corneal grafting material, may be used. 
Since the scleral graft is only for rein- 
forcement and does not depend on the 
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viability of cellular structure, specimens 
can be seven to eight days old. 

The specific details of placement were _ 
described previously,! but some changes | 
have evolved (Fig. 1). No canthotomy is 
generally necessary even on Oriental 
eyes, which have much smaller palpebral 
fissures and tighter eyelids. However, if 
visibility of the strip posteriorly is a prob- 
lem, a canthotomy should be performed 
because accurate placement of the strip is 
crucial. 

Placement of the strip over the posteri- 
or pole was made easier by using an 
instrument I made by bending the tip of a 
flat iris repositor in a stair-step fashion, 
and then curving the instrument to fit the 
contour of the globe (Fig. 2). The cotton- 
tipped applicator used previously for 
placement would frequently pull the strip 
forward as it was withdrawn; the shaped 
tip of the new instrument held the strip in 
place. 

In those cases where the muscle was 
divided into two strips, it was important 
that the strip be placed in back of both 
bundles of the inferior oblique muscle. 
The oblique tendon must not be split. 
When this occurs a reoperation is neces- 
sary. 

The inferior oblique muscle was the 
key to the entire operation, because the 
insertion of this muscle held the strip 
over the macula without suturing. The 
dissection was done so as to avoid tearing 
of the vortex veins, both to prevent cho- 
roidal edema and hemorrhage and to fa- 
cilitate surgerv because an actively bleed- 
ing vortex vein is difficult to control and 
makes posterior visibility extremely diffi- 
cult. 

When the strip was in position and the 
inferior oblique muscle was released 
from its traction suture, an anectine drip 
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Fig. 1 (Thompson). Placement of a scleral homograft in the right eye. A, View from above showing graft 
placement nasal to the superior oblique muscle insertion. B, Posterior view showing graft held over macular 
area by insertion of inferior oblique muscle. C, View from below showing insertion of strip nasal to inferior 
rectus muscle insertion. D, Donor eye showing scleral grafts being dissected and including corneal tissue to 
obtain sufficient length. 








Fig. 2 (Thompson). Instrument for placement of 
strip over posterior pole. A, View showing curves of 
repositor to fit the contour of the globe. B, Larger 
view showing stair-step bend in tip. C, Magnified 
view of the tip. D, View of the opposite uncurved 
end of iris repositor. 


was started on the patient to contract the 
extraocular muscles and pull the strip in 
place. 

Instead of the 4-0 polyester fiber su- 
tures used to fix the strip superiorly and 
inferiorly, 5-0 chromic collagen sutures 
were used. The polyester sutures re- 
mained indefinitely, but occasionally, 
they extruded or caused postoperative in- 
flammation. By the time the collagen su- 
tures were absorbed, the strip was firmly 
fixed to the underlying sclera. It was not 
necessary to dissect a scleral bed for the 
strip. 
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If further ocular surgery was anticipat- 
ed, then minor modifications in the tech- 
nique were necessary. In many cases, 
scleral reinforcement has been performed 
on patients with fairly dense cataracts. As 
long as the posterior pole and periphery 
of the retina were apparent with the indi- 
rect ophthalmoscope, the scleral rein- 
forcement was done first, followed by the 
cataract surgery, because the loss of visu- 
al acuity from macular deterioration was 
usually permanent and irreversible, 
whereas the loss of vision from the cata- 
ract was reversible. The myopia surgery, 
therefore, takes precedence. When cata- 
ract surgery was anticipated after scle- 
ral reinforcement, the superior con- 
junctival incision was placed as posterior 
as possible (4 to 5 mm) so as not to disturb 
the limbal area if a limbal-based flap was 
used in the cataract technique. 

Because the routine detachment of 
extraocular muscles for visualization of 
the posterior portion of the globe is not 
necessary, anterior segment necrosis is 
not a complication. In the occasional case 
where muscle surgery is needed for a 
preoperative strabismus, the muscle sur- 
gery can be done at the same time as 
scleral reinforcement as long as two adja- 
cent muscles are not operated on. 
Resection-recession of medial and lateral 
rectus muscles have been successful. Sur- 
gery on the inferior oblique muscle is not 
desirable, however, because this muscle 
keeps the strip in place. 

In many cases cryosurgerv to areas of 
peripheral degeneration after placement 
of the strip is beneficial because small 
open operculated retinal breaks have 
been detected and treated during the sur- 
gery, which were not visible on the pre- 
operative examination (either because of 
poor patient cooperation, especiallv in 
younger patients, or poor visibility, or 
both). We believe this maneuver may 
have prevented retinal detachments in 
our cases. 
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RESULTS 
The ultimate value of the procedure can 


be finally evaluated only after careful, 


clinical comparison of a large number of 
patients, treated and untreated, over a 
long follow-up period (20 to 40 years). 
The first patients in this study have been 


observed from five to seven years (Table). - 


For those not lost to follow-up, the vision 
in almost all cases has remained at the 
level at which surgery was performed, or 
it has improved. In one case (Case 6) the 
patient suffered a macular hemorrhage 
two years after surgery similar to the 
hemorrhage seen in high mvopia. The 
patient was treated with argon laser, and 
the condition stabilized. This patient had 
no increase in staphyloma. 

In some cases eyes were operated on at 
a lower level of myopia than the guideline 
indicates. These patients, however, 
showed posterior staphyloma, severe 
macular deterioration, or fluorescein an- 
giography changes compatible with a 
higher degree of myopia. These chànges 
were sometimes inexplicably seen at 
lower levels of myopia than were ex- 
pected. 


DISCUSSION 

Since the original description by Borley 
and Snyder?? of the use of a scleral homo- 
graft to preserve vision, and the subse- 
quent report by Borley and Miller,* the 
popularity of the procedure seems to have 
waned in the United States. It is, howev- 
er, being performed by an increasing 
number of surgeons outside of the United 
States. Bulyaev and llyina? used both 
fascial (eight cases) and scleral homo- 
grafts in 102 cases, with good results. 


Fydorov (personal communication, June . 


1977) used our technique! in 150 cases, 
obtaining a 98.1% effectiveness with no 
serious complications. 

Reasons for the unpopularitv of this 
procedure in the United States may be (1) 
the difficulty in selecting patients who 
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Fig. 3 (Thompson). Fluorescein angiogram of the 
eye illustrating a severe posterior staphyloma and 
deterioration of choroid and retina (too late for 
scleral reinforcement). 


require surgery; (2) concern over serious 
complications; and (3) a general misun- 
derstanding of the objective of the sur- 
gery, 

Patient selection—Since most near- 
sighted patients stop progressing at the 
—5.00 to —7.00 diopter range and do not 
progress into the range of high myopia 





SCLERAL REINFORCEMENT 
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(—9.00 or greater) or malignant myopia, 
most myopic patients do not require sur- 
very. In degenerative myopia there is de- 
terioration of the connective tissue of the 
globe with fewer and thinner scleral fi- 
bers. The end result of the process is 
severe posterior staphyloma with cho- 
roidal and retinal deterioration (Fig. 3). 
The patient for whom surgery is most 
necessary is the individual over 20 years 
of age, in whom (1) the myopia is greater 
than —10.00 diopters and the vision is 
decreasing (Fig. 4, left); (2) a posterior 
staphyloma is present; and (3) the macula 
is undergoing degenerative changes ob- 
served either directly or by fluorescein 
angiography (Fig. 4, right). In the patient 
55 to 60 years of age or older, the degree 
of myopia does not usually increase rap- 
idly. However, there is frequently a 
marked deterioration of the retina and 
choroid over the staphyloma, which is 
probably secondary to the more pro- 
nounced vascular changes in this age 
group. Surgery may also be indicated for 
the younger patient under 20 years of age 
with (1) myopia greater than —12.00 to 
—13.00 and a yearly increase in the 
myopia of greater than —2.00 diopters 
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Fig. 4 (Thompson). Left, Fluorescein angiogram of deterioration around macula taken two months prior 
to scleral reinforcement. Right, Fluorescein angiogram taken five years after operation showing little change 
in macular deterioration and maintenance of good visual acuity. 
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Fig. 5 (Thompson). Fluorescein angiogram taken 
four years after operation revealing no increase in 
the previously noted loss of pigment epithelium and 
lacquer cracks in macula with maintenance of im- 
proved vision. 


(Fig. 5); (2) a posterior staphyloma; and 
(3) even if the present vision is good, with 
no observable fluorescein changes (this 
contradicts previous reports in which sur- 
gery was believed not to be indicated 
until demonstrable changes in vision had 
occurred). The objective of the surgery, 
however, is to prevent further visual loss 
(without necessarily improving present 
vision). 

Serious complications—In the present 
study, and in the cases reported by 
Fydorov and Bulyaev and Ilyvina,® the 
incidents of serious complications have 
been near zero. There have been cases of 
severe conjunctival edema, transient mus- 
cle imbalance, subconjunctival hemor- 
rhages, and the like, but no complication 
effecting visual acuity or ocular function. 

Permanent muscle imbalance can be 
produced by the malposition of the strip, 
as was the case in one patient in whom 
the strip was incorrectly positioned in 
relation to the inferior oblique muscle, 
necessitating a reoperation. Additionally, 
the stripping of the muscles of their check 
ligaments and attachments to Tenon’s 
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capsule must be meticulously carried out 
to prevent later scarring. 

Surgical objectives—Many patients 
and surgeons still view the scleral rein- 
forcement as a method of decreasing the 
degree of myopia. The objective of the 
procedure is to strengthen the sclera over 
the posterior pole to prevent further 
staphylomatous changes, and increase the 
circulation by stopping the progressive 
thinning of the choroid. 

Although visual improvement may be 
dramatic in some cases (as from counting 
fingers to 6/6 (20/20) in patient No. 3), the 
thrust of surgery is toward stopping the 
degenerative process, rather than revers- 
ing it (Fig. 5). One can, therefore, realisti- 
cally expect only to stop the process at the 
point at which surgery is performed, thus 
making early surgery in younger patients 
more desirable. 

SUMMARY 


A simplified scleral reinforcement tech- 
nique performed on 52 eyes with myopic 
degeneration prevented further visual 
loss by strengthening of the sclera over 
the posterior pole. This scleral homograft 
was useful not only in older patients with 
high myopia and posterior staphyloma, 
but also in younger patients in whom the 
degenerative process could be stopped at 
an earlier stage. In all cases in which 
follow-up was possible, the visual acuity 
remained at the preoperative level before 
surgery was performed or it improved. 
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JUXTAPAPILLARY RETINOCHOROIDITIS WITH A PSYCHIATRIC 
DISORDER POSSIBLY CAUSED BY TOXOPLASMA 


YUKIO UCHIDA, M.D., YAYOI KAKEHASHI, M.D., AND KAZUKO KAMEYAMA, M.D. 
Tokyo, Japan 


Juxtapapillary retinochoroiditis! is char- 
acterized by a focal exudative lesion 
adjacent to the optic disk, and a fan- 
shaped defect in visual field which ex- 
tends from the blind spot toward the 
periphery. Tuberculosis has been consid- 
ered to be a frequent cause of this condi- 
tion. Many juxtapapillary lesions are at- 
tributable to toxoplasmosis.? In addition 
to ocular tissues, the central nervous sys- 
tem is often involved in toxoplasmosis, 
and many kinds of neurologic manifesta- 
tions may occur. 

The diagnosis of ocular toxoplasmosis 
is usually made by the clinical picture of 
the fundus and by serological methods, 
such as hemagglutination test or the dye 
test. However, demonstration of the or- 
ganism Toxoplasma gondii has rarely 
been. possible. 


CASE REPORT 


A 32-year-old man was first seen at our clinic on 
Dec. 25, 1975, complaining of eve fatigue after 
reading, and floating spots before the right eve. At 
the beginning of August 1975, he complained of 
insomnia, loss of appetite, and headache. In Novem- 
ber 1975, he developed psychiatric symptoms such 
as emotional excitement, hallucination, and delu- 
sion. He was hospitalized in the Department of 
Psychiatry, where the diagnosis of the manic phase 
of a manic-depressive psychosis was made. He had 
been healthy except for some tropical diseases such 
as malaria and yellow fever suffered in childhood. 


Visual acuity was 6/5 (20/16) x +0.75 diopters in 
the right eve, and 6/5 (20/16) x +1.0 diopters in the 
left eve. Accommodative amplitude was 2.5 diopters 
in each eye. This lower value for his age apparently 
was caused by some medications administered for 
his psychiatric condition. The eves showed no 
hvperemia, the corneas were clear, and the pupils 
reacted normallv. The anterior chamber was clear in 
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each eve. The positive results were limited to the 
right ocular fundus where the margins of the optic 
disk were blurred. Adjacent to the upper nasal 
aspect of the disk, an atrophic lesion with heavy 
pigmentation was evident. A slightly prominent 
white exudative lesion with fluffv edges, about 1.5 
disk diameter in size, was seen on the lower side of 
the optic disk. The retinal vessels were partly cov- 
ered by the lesion in which chalky white patches 
were noted. Fine floaters were observed in the 
vitreous. Perimetry showed a sector field defect 
extending from the blind spot to the upper periph- 
ery. The diagnosis of juxtapapillary retinochoroidi- 
tis was made on the basis of these findings. He was 
slightly febrile (37.4°C). The skull x-ray showed no 
calcifications. Neurologically, no abnormal reflex 
was noticed. Serum Wassermann reaction was nega- 
tive. Urinalysis was normal. Blood tests gave the 
following results: hemoglobin 12.3g/dl, hematocrit 
38%, red blood cell count 433 x 104, white blood 
cell count 9,700 mm? with polymorphonucleocytes 
33%, lymphocytes 58.5%, eosinophils 5%, and mon- 
ocytes 3.5%. 

On Jan. 16, 1976, the focal exudative lesion was 
slightly enlarged and was accompanied by a small 
hemorrhage (Fig. 1). Visual acuity of the right eve 
decreased to 6/7.5 (20/25). The serum hemagglutina- 
tion titer for Toxoplasma was in excess of 1:8, 192, 
and after re-examination it was 1:524,288. Dve test 
titer was 1:256. Some cerebrospinal fluid was aspi- 
rated; it was clear in appearance, and negative for 





Fig. 1 (Uchida, Kakehashi, and Kameyama). Fun- 
dus photograph showing a focal exudative, and an 
atrophic lesion near the optic disk. 
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Nonne-Appelt and Pandy reactions. The fluid was 
injected into mice intraperitoneally. The patient 
received 1,200 mg of acetylspiramycin daily. On 
Jan. 29, 1976, visual acuity decreased to 6/10 
(20/33), and the patient complained of more floaters 
and blurred vision. 

On Feb. 2, 1976, visual acuity improved to 6/5 
(20/16). The exudative lesion began to flatten, and 
the hemorrhage disappeared. One of the mice inocu- 
lated with the cerebrospinal fluid showed elliptic 
bodies in brain preparations which had the morpho- 
logic characteristics of a Toxoplasma cyst (Fig. 2). 

On Feb. 26, 1976, floaters in the vitreous dimin- 
ished markedly. The exudative lesion was obviously 
absorbed (Fig. 3), but the sector field defect re- 
mained unchanged. The psychiatric symptoms and 
ocular complaints had completely disappeared. The 
left eve remained normal. 


DISCUSSION 


This patient came from West Africa 
where toxoplasmosis is prevalent as one 
of the endemic tropical diseases. Perkins? 
stated that most of his patients with ocu- 
lar toxoplasmosis in England were found 
mainly among the people from that area. 

Occurrence of a new focal exudative 
lesion adjacent to an old atrophic lesion 
in the fundus is considered as the charac- 
teristic mode of recurrent retinal toxo- 
plasmosis. This phenomenon is caused 
by reactivated growth of T. gondii, which 
has long been dormant in the cvst. This 
patient had an old atrophic lesion with 
pigmentation adjacent to the optic disk. 
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Fig. 3 (Uchida, Kakehashi, and Kameyama). The 
same fundus as shown in figure 1, but six weeks 
later. The exudative lesion is almost absorbed. 
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Fig. 2 (Uchida, Kakehashi, and Kameyama). Mi- 
crophotograph of a toxoplasma cyst in brain prepa- 
ration of a mouse inoculated with cerebrospinal 
fluid (fresh preparation, x710). 


The focal exudative lesion with the sector 
field defect had the typical clinical fea- 
tures of juxtapapillary retinochoroiditis. 
Additionally, high titers of hemagglutina- 
tion antibodies and dye test antibodies as 
well as isolation of T. gondii from the 
cerebrospinal fluid, strongly suggest the 
toxoplasmic origin of this retinochoroidi- 
tis. The patient could not recall any epi- 
sode of visual disturbance. Therefore, we 
think his condition is a recurrence of 
congenital toxoplasmosis. 

Berengo and Frezotti^ reported cases 
with active neuro-ophthalmic toxoplas- 
mosis, and showed the importance of the 
association between central nervous svs- 
tem toxoplasmosis and ocular toxo- 
plasmosis. Of their 19 cases, 12 had 
meningo-encephalitis. Severe, often fatal, 
toxoplasmosis of the nervous system has 
been described by several authors:578 Ex- 
cept for an occasional slight increase in 
body temperature, there were no signs of 
meningo-encephalitis in our patient. 
Whether the psychiatric signs observed in 
our patient were incidental or secondary 
to central nervous system toxoplasmosis, 
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is not certain. Neurologic disorders are 
often associated with psychiatric symp- 
toms; conversely, any type of psychiatric 
disturbance may occur in neurologic dis- 
ease. Isolation of the organism from the 
cerebrospinal fluid showed involvement 
of our patient's central nervous system by 
Toxoplasma. Acetyl spiramycin had a fa- 
vorable effect on the ocular condition, 
and the exudative lesion was absorbed 
within six weeks. During this period, the 
patient's psychiatric disorder improved 
simultaneously with improvement in reti- 
nochoroiditis. Therefore, the possibility 
that the psychiatric condition was caused 
bv Toxoplasma cannot be excluded. 


SUMMARY 


A 32-year-old man suffered from juxta- 
papillary retinochoroiditis in the right eve 
and a psychiatric disorder. The diagnosis 
of toxoplasmosis was supported by the 
clinical ocular findings, serologic exami- 
nations, and isolation of the organism 
froni the cerebrospinal fluid. As the reti- 
nochoroidal lesion absorbed, the psychi- 
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atric symptoms also disappeared during 
the course of six weeks. 
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ADULT CYTOMEGALOVIRUS RETINITIS 


JAMES J. AUGSBURGER, M.D., AND RICHARD Y. HENRY, M.D. 


Cincinnati, Ohio 


Adult cytomegalovirus disease with oc- 
ular involvement was first described in 
1959.! Several patients with necrotizing 
retinitis due to cytomegalovirus have 
been described since then. These individ- 
uals have been immunosuppressed and 
most have been renal homograft recipi- 
ents.” Clinical features of the acute stage 
include patchy perivascular sheathing, 
narrowing of arteries and venules, scat- 
tered focal white lesions bordering well- 
demarcated zones of gray-white retinal 
necrosis, and associated retinal hemor- 
rhages.?^!! Vitreous haze, vitreous hemor- 
rhage,? and exudative?? and rhegmato- 
genous!? retinal detachments have been 
reported in severe cases. Pathologic fea- 
tures include the presence of cytomega- 
lovirus inclusions within the retina, 
pigment epithelium, and vascular endo- 
thelial cells in affected nonnecrotic zones 
as well as coagulative necrosis of the 
severely affected tissues.??$ Perivascular 
inflammatory cell infiltration is often evi- 
dent.?-3-6 

We describe herein arterial, capillary, 
and venous aneurysms in the retina of a 
patient with cytomegalovirus infection. 


JASE REPORT 


A 7-year-old boy had chronic renal failure in 
1966. Family history was noncontributory for renal 
disease. Renal biopsies showed bilateral hypoplastic 
kidnevs. Renal function gradually deteriorated dur- 
ing the next three years. The patient was hyperten- 
sive and anemic in August 1969. Blood pressures 
averaged 145/120; however, he did not have fundus 
features of hypertensive retinopathy during this 
period of systemic hypertension. Blood pressures 
were controlled at an average of 135/90 on reserpine. 
Hematologic evaluation confirmed the diagnosis of 
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microcytic anemia of renal failure. Peritoneal dialv- 
sis was begun in September 1969. The patient 
underwent a cadaveric renal homotransplantation 
with bilateral nephrectomy in late October 1969. 
Pathologic examination of his kidneys confirmed the 
diagnosis of bilateral hypoplastic kidney, and also 
demonstrated superimposed chronic pyelonephritis. 
Since the renal transplantation, the patient has 
remained normotensive without antihypertensive 
medication. 

Primary graft rejection led to a repeat renal trans- 
plantation in 1971. Shortly thereafter, a blood cul- 
ture was positive for cytomegalovirus and the cyto- 
megalovirus complement fixation titer rose from 1:2 
to 1:8. A second graft rejection led to a third renal 
transplantation in 1976. The patient reported blur- 
red vision in the right eve and was examined in the 
Cincinnati Children's Hospital Eve Clinic in July 
1977, at age 18 years. Visual acuity was R.E.: 6/180 
(20/600) and L.E.: 6/6 (20/20). Pupillary reactions to 
light were normal; no afferent pupillary defect was 
detected. The patient had a small, central, posterior 
subcapsular cataract in each eye. The right retina 
showed fluffy whitening in the papillomacular bun- 
dle. Retinal hemorrhages, many of which were 
flame-shaped, overlay the opaque white area. Sever- 
al vessels in the papillomacular bundle were partial- 
ly obscured, and the left fundus was normal. No 
hypertensive retinal changes were detected and the 
patient was normotensive at this time. No changing 
cardiac signs suggestive of subacute bacterial endo- 
carditis were evident. We made the incorrect diag- 
nosis of a branch vascular occlusion. . 

Fluorescein angiography of the right fundus 
showed blockage of choroidal fluorescence in the 
affected papillomacular area. Specific retinal vessel 
fluorescence was partially obscured in this region, 
but several small, fusiform dilations of the arterioles 
were evident. Leakage of fluorescein into the affect- 
ed retina gradually obscured the vascular pattern. 
The vascular pattern of the uninvolved retina was 
normal (Fig. 1). 

On follow-up examination six weeks later, a simi- 
lar process was noted in the extramacular retina of 
the left eve. Visual acuity remained L.E.: 6/6 (20/20) 
and the patient was asymptomatic for this eye. 
Fluffy retinal whitening was present above the disk 
and extended superiorly and temporally (Fig. 2). 
Several similar satellite foci surrounded this zone. 
Extensive retinal hemorrhages covered some of the 
whiténed retina, retinal arterioles in the affected area 
were narrow, and the vascular pattern in the unaf- 
fected areas was normal. We suspected cytomega- 
lovirus retinitis at this time. 

Fluorescein angiography of the left fundus 
showed multiple fusiform aneurysmal beads along 
several branch retinal arteries and arterioles, capil- 
laries, and venules in the affected area (Fig. 3). A 
coarsened capillary network and numerous capillary 
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Fig. 1 (Augsburger and Henry). Right eye. Fluo- 
rescein angiogram shows papillomacular fluores- 
cence blockage and vascular leakage. The entire 
retinal vascular pattern apart from the papil- 
lomacular bundle is normal. 


microaneurysms were evident. The white retinal 
area was so opaque that it blocked choroidal fluores- 
cence. Leakage of fluorescein into the presumably 
necrotic retina gradually obscured the specific vas- 
cular fluorescence. Cultures of blood and urine were 





Fig. 2 (Augsburger and Henry). Left eve. Fundus 
shows fluffy retinal whitening and associated retinal 
hemorrhages extending superiorly and temporally 
from the disk. The arteries appear narrowed; no 
aneurysms can be demonstrated. The white branch- 
ing figure (arrow) is an artifact; this is not a vascular 
structure. 
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Fig. 3 (Augsburger and Henry). Left eye. Fluores- 
cein angiogram shows fusiform aneurysmal beads 
along several branch retinal arteries and arterioles 
(a), coarsening of the capillary network (c), and 
small capillary and venular aneurysms (d). 


positive for cytomegalovirus. Prednisone dosage 
was reduced, and the patient was given systemic 
cytosine arabinoside for 14 days; cultures of blood, 
urine, and saliva were negative for cytomegalovirus. 
The acute retinopathy spread peripherally to the oral 
zone superiorly and superotemporally. Retinal arter- 
ial and venous aneurysms were clinically evident in 
the advancing area of acute retinopathy; however, 
fundus photographs were not obtained at that time. 
The acute retinopathy slowly subsided, leaving 
widespread chorioretinal atrophy and pigmentation 
as well as white, attenuated arteries in the affected 
areas (Fig. 4). The aneurysmal changes disappeared 
as the atrophic changes developed. 

The patient developed a rhegmatogenous retinal 
detachment in the left eye in March 1978. The 
principal retinal break was an irregular equatorial 
tear along the interface of the affected and unaffected 
areas superonasally. This detachment was success- 
fully repaired. 


DISCUSSION 


The incidence of cytomegalovirus reti- 
nitis following renal transplantation has 
been estimated to be in the range of 1.3967? 
to 496,91? or 596,* usually occurring in 
individuals with chronic cvtomegalovirus 
viremia.!? Although the clinical picture in 
the acute stage is distinctive, if not pa- 
thognomonic, so few cases of cytomega- 
lovirus retinitis have been diagnosed bv 
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Fig. 4 (Augsburger and Henry). Left eve. Fundus 
shows the same area shown in Figures 2 and 3. In 
the atrophic stage the superotemporal artery is ex- 
tremely attenuated and white (arrow), chorioretinal 
atrophy appears in the area extending superiorly and 
temporally from the disk, and the fluffy retinal 
whitening and retinal hemorrhages have largely 
resolved. 


ophthalmologists outside large renal 
transplantation centers, that the hemor- 
rhagic, necrotic retinopathy is often er- 
roneously diagnosed as a retinal branch 
vein occlusion.? Progression of the retini- 
tis in an immunosuppressed renal homo- 
graft recipient usuallv leads to the correct 
diagnosis. 

Retinal aneurvsms have not been previ- 
ously described in cytomegalovirus reti- 
nitis. That such aneurysmal dilations 
should occur seems reasonable in view of 
the pathologically reported vascular en- 
dothelial involvement by  cytomega- 
lovirus.? Reported fluorescein angio- 
graphic features of acute cytomegalovirus 
retinitis include narrowing of the ma- 
jor retinal vessels and extensive leakage 
from the capillary bed in the regions of 
involvement.^7* The acute stage fluo- 
rescein fundus angiograms of our pa- 
tient show arterial narrowing and profuse 
leakage from the capillaries in the affect- 
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ed regions. Coarsened retinal capillarv 
networks in the involved areas suggest 
irregular perfusion. Arterial and arterio- 
lar, capillary, and venular aneurvsms in 
the affected areas are caused bv damage to 
the vascular endothelial cells and the sur- 
rounding supportive cells. 

Other causes of multiple retinal vascu- 
lar aneurysms must be considered in this 
case. Svstemic hypertension in a young 
person may produce a retinopathy charac- 
terized by retinal microaneurysms, 
Hame-shaped retinal hemorrhages, cot- 
ton-wool patches, and generalized arterial 
attenuation. Although our patient was 
significantly hypertensive for several 
months before his initial renal transplan- 
tation in 1969, hypertensive retinopathy 
was not detected at that time. During the 
period of active cytomegalovirus retinitis, 
and consistently following the initial 
transplantation, the patient was normo- 
tensive without treatment. We do not be- 
lieve systemic hypertension was a con- 
tributing factor in the development of the 
localized aneurysmal changes. 

Diabetes mellitus retinopathy may in- 
clude capillary microaneurysms and fusi- 
form venous aneurysms, but our patient 
was not diabetic. 

Periarteritis nodosa retinopathy may 
exhibit retinal vascular abnormalities 
similar to those of our patient. However, 
an extensive immunological and clinical 
evaluation failed to reveal any evidence 
which supports this diagnosis. 

Leber's multiple miliary aneurysms of 
the retina may produce a fluorescein angi- 
ographic appearance similar to that found 
in our patient. However, it seems unlikely 
that the portions of the retinas that even- 
tually became affected by cytomegalovi- 
rus retinitis would have been identical to 
those affected by Leber’s aneurysms. Fur- 
thermore, the portions of the left fundus, 
which were subsequently involved by 
cytomegalovirus retinitis, were examined 
carefully at the time of acute involvement 
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of the right retina and were found to be 
normal. 


SUMMARY 


We observed aneurysms of the retinal 
arteries, capillaries, and venules occur- 
ring in a patient with cytomegalovirus 
retinitis. These aneurysms were caused 
by involvement of the retinal vascular 
endothelium resulting in focal weakness- 
es in the vascular walls. The clinical 
appearance of this retinitis superficially 
resembled retinal branch vein occlusion. 
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CENTRAL RETINAL VASCULAR OCCLUSION ASSOCIATED WITH 
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AND DANIEL M. ALBERT, M.D. 


Boston, Massachusetts 


The association between the use of oral 
contraceptives and systemic thromboem- 
bolic disease is well established.! Clinical 
reports of oral contraceptive-related reti- 
nal vascular occlusive conditions have 
also been published.27® However, we are 
not aware of any histopathologic correla- 
tion of clinical retinal vascular disease to 
the use of oral contraceptives. We de- 
scribe herein the pathologic findings as- 
sociated with a combined central retinal 
vessel occlusion in a patient who had 
taken oral contraceptives for four vears; 
no other apparent cause for occlusion was 
found. 


CASE REPORT 


A 40-vear-old woman had progressive painless 
loss of vision in the left eve over a period of one 
week. She was otherwise asymptomatic, and denied 
any prodromal or concurrent ocular, neurologie, or 
systemic complaints. She was a gravida 7, para 6, 
aborta 1 woman who had taken Enovid-E (2.5 mg 
norethvnodrel with 0.1 mg mestranol) for 21 
months, and Ovral (0.5 mg norgestrel with 0.05 mg 
ethinvl estradiol) for 28 months. Her previous health 
was good, with no history of diabetes mellitus, 
hypertension, cardiac disorders, thromboembolic 
conditions, migraine headaches, ocular complaints, 
or trauma. 

Physical examination revealed a normotensive pa- 
tient free of any neurologic or cardiovascular 
findings. Visual acuity was 6/6 (20/20) in the right 
eye, and 6/240 (20/800) in the left eye. The ocular 
tension by applanation was normal. Ophthalmo- 
scopic examination of the left fundus revealed dif- 
fuse flame-shaped retinal hemorrhages and dilated 
retinal veins consistent with central retinal vein 
occlusion. No abnormalities of the retinal arteries 
were noted. The right fundus was unremarkable and 
the remainder of the ophthalmic examination was 
within normal limits. An ocular examination seven 
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months earlier was unremarkable, with visual acuity 
of 6/6 (20/20) in both eyes. 

Systemic evaluation by her internist failed to 
reveal clinical evidence of thromboembolic condi- 
tions, cardiac disease, neurologic abnormalities, dia- 
betes mellitus, or connective tissue disorders. The 
results of a complete blood cell count with differen- 
tial, platelet count, sedimentation rate, urinalysis, 
chest x-ray film, and electrocardiogram were within 
normal limits. 

At this time, the oral contraceptive was discontin- 
ued. Four months later she returned with acute 
ocular pain, intraocular pressure of 35 mm Hg by 
applanation and visual acuity of hand motions at 1 m 
in the left eye. A diagnosis of neovascular glaucoma 
was made and the patient’s pain subsided after a 
retrobulbar alcohol injection. Medical treatment 
over the next 12 months failed to control the glauco- 
ma; vision deteriorated to loss of light perception; 
persistent ocular pain developed and the left eve 
was enucleated. Except for the ocular findings, the 
patient had otherwise remained in good health. The 
results of all laboratory studies undertaken at the 
time of enucleation were within normal limits. 

On follow-up examination she had an uneventful 
postenucleation course with an unremarkable oph- 
thalmic examination one month later. 


RESULTS 


Gross—Examination of the enucleated 
left globe showed closure of the angle and 
iris pigment adhering to the anterior sur- 
face of the lens. The retinal vessels ap- 
peared white and the optic disk showed 
glaucomatous cupping. 

Light microscopy—Serial sections of 
the optic nerve showed occlusion of both 
the central retinal artery and vein that was 
confirmed by Verhoeff's modified elastic 
stain (Fig. 1). The thrombotic lesions 
were characterized by a marked intimal 
proliferation with a myxomatous stroma 





and, in some sections, included the pres- ° 


ence of giant cells of the Langhans’ type 
(Fig. 2). We also noted a mild chronic 
inflammatory infiltrate involving the ad- 
ventitia and walls of some, but not all, 
arteries and veins. The infiltrate was pre- 
dominantly lymphocytic in nature with a 
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Fig. 1 (Stowe, Zakov, and Albert). Cross section of optic nerve showing occlusion of central retinal artery 
(A) with abnormally thickened internal elastic lamina, and central retinal vein (V), both contained within a 
common connective tissue sheath (CS) (Verhoeff modified elastic, x118). 


few plasma cells. Recanalization was rec- 
ognized in some vessels. Other signifi- 
cant histologic findings included corneal 
edema with stromal scarring, rubeosis 
iridis, peripheral anterior synechiae with 
angle closure, anterior subcapsular and 
cortical cataractous changes, preretinal 
neovascularization with diffuse retinal at- 
rophy, and severe optic cupping with 
marked optic nerve atrophy. 


DISCUSSION 


In 1965, stimulated by Cogan's report,® 
Walsh? described eight cases of retinal 
vascular occlusion in patients who used 
oral contraceptives. Since then, many re- 
ports have implicated oral contraceptives 
in the development of retinal vascular 
occlusive disease, including occlusion of 


the central retinal artery, central retinal 
vein, cilioretinal artery and branched ar- 
terial and venous vessels.?-3 These re- 
ports also describe retinal edema, perivas- 
culitis, retinal hemorrhages, papillitis, 
optic neuritis, and retrobulbar neuritis as 
possible manifestations of vascular occlu- 
sive lesions related to the use of oral 
contraceptives. 

The present report indicates a central 
retinal vein occlusion found on histo- 
pathologic examination to be combined 
with a central retinal artery occlusion. 
This combined form of occlusion has 
been described by Havreh!? as central 
retinal vascular occlusion. Our patient 
used oral contraceptives continuously for 
four years. There were no thromboembol- 
ic predispositions apparent for conditions 





Fig. 2 (Stowe, Zakov, and Albert). Occluded retinal vessels in cross section of optic nerve demonstrating 
severe intimal hyperplasia (I), giant cells (G), and lymphocytes (L) (PAS, x 190). 


known to be associated with vascular 
intimal proliferation, such as scleroder- 
ma, periarteritis nodosa, Wegener's gran- 
ulomatosis, temporal arteritis, Takayasu 
disease, Buerger disease (thromboangiitis 
obliterans), or syphilis. We believe, there- 
fore, that our patient’s central retinal vas- 
cular occlusion is related to the use of oral 
contraceptives. 

The pathogenesis of clinical retinal 
vascular complications secondary to oral 
contraceptives has been largely specula- 
tive and lacks specific pathologic correla- 
tion. Our histopathologic findings reveal 
occlusion of both central retinal vessels 
and their branches as a consequence of 
marked intimal proliferation. Irey and 
associates!^!? reported similar intimal 
proliferative changes with and without 


thrombosis involving other systemic: ves- 
sels in women who died of acute throm- 
boembolic disease related to use of oral 
contraceptives and pregnancy. They sug- 
gested that female reproductive hormones 
were the common etiologic factor that 
induced endothelial hyperplasia. Histo- 
pathologic findings in intracranial vessels 
have also been described in women who 


died of strokes while taking oral contra- - 


ceptives.!37!5 Altshuler, McLaughlin, and 
Neubuerger!? reported irregular endothe- 


lial cell proliferation with variable occlu- 


sion associated with an inflammatory re- 
action consisting of lymphocytes and 
plasma cells. Dindar and Platts!* and 
Poltera!? described endothelial prolifera- 
tion with variable vessel wall necrosis, 
fibrin clots, and elastic degeneration of 
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small intracranial arteries. Lee, Donovan 
and Mukai!® studied the ocular effects of 
estrogens on rabbits, and observed histo- 
logically thrombosis of ophthalmic veins 
with fibrinoid necrosis in ciliary and cho- 
roidal arteries. 

The histopathologic findings in our pa- 
tient support the mechanism of a primary 
intimal proliferation with variable occlu- 
sion and thrombosis as a cause of retinal 
vascular occlusive disease associated 
with oral contraceptives. The presence of 
associated chronic inflammatory changes 
with giant cells most likely represents a 
prolonged reaction to a vascular lesion 
with removal of hemorrhagic, necrotic, 
and thrombotic debris. The pathologic 
studies done in the cited cases of systemic 
and intracranial vascular occlusions were 
all performed within days to several 
weeks of the initial clinical event, and 
occasionally demonstrated a polymor- 
phonuclear vascular infiltrate. Only 
Altshuler, McLaughlin, and Neubuer- 
ger? reported a chronic lymphocytic in- 
filtrate associated with intracranial vascu- 
lar occlusion, after a clinical course of 
one week. However, our patient sustained 
a more chronic vascular injury for at least 
12 months before enucleation and histo- 
logic examination. 


SUMMARY 


A 40-year-old woman took oral contra- 
ceptives for four years. She developed a 
vascular glaucoma and one year later the 
eye was enucleated. No other apparent 
cause for the occlusion was present. The 
vascular occlusion consisted of a com- 
bined central retinal artery and vein occlu- 
sion with severe intimal hyperplasia. An 
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intravascular granulomatous reaction is 
attributed to chronic vascular injury. 
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OCULAR RIGIDITY IN KERATOCONUS 


C. STEPHEN FOSTER, M.D., AND GILBERT K. YAMAMOTO, M.D. 


Boston, Massachusetts 


Keratoconus is a central, noninflam- 
matory, usually bilateral ectasia of the 
cornea, of unknown cause. Visual impair- 
ment, from the irregular myopic astig- 
matism characteristic of keratoconus, is 
usually noted in adolescence. The re- 
ported corneal histopathology includes 
decreased numbers of normal collagen 
fibrils, keratoeytes with membrane anom- 
alies, fragmentation of the epithelial 
basement membrane, fibrillation and dis- 
integration of Bowman’s membrane, and 
degenerative changes of the basal epithe- 
lial cells.12 Kim and Hassard? reported 
decreased levels of glucose-6-phosphate 
dehydrogenase in keratoconus corneas, 
and Robert and associates? found relative 
decreases in hydroxylation of lysine and 
in glycosylation of hydroxylysine, de- 
creased total collagen, and increased 
structural glycoprotein. 

Hartstein® reported 12 cases of contact 
lens-induced astigmatism; in one patient 
keratoconus developed in one eye. Subse- 
quently, further reports of keratoconus 
developing in patients wearing hard con- 
tact lenses were published.* ? Hartstein 
and Becker! investigated the ocular ri- 
gidity coefficient, E (formerly K), of three 
groups of hard contact lens wearers: 
(1) patients with no development of astig- 
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matism or keratoconus, (2) patients in 
whom astigmatism developed while 
wearing contact lenses, and (3) patients in 
whom  keratoconus developed while 
wearing contact lenses. They found that 
patients in whom no corneal warping 
developed had normal coefficient of ocu- 
lar rigidity, patients in whom astigmatism 
developed had intermediate values for E, 
and those in whom keratoconus devel- 
oped had unusually low coefficients of 
ocular rigiditv. They concluded that at 
least one type of keratoconus may be 
related to long-term wearing of corneal 
contact lenses by patients with unusually 
low coefficients of ocular rigiditv. Davies 
and Ruben! stated that ocular rigidity 
seemed to be abnormally low in kerato- 
conus. 

The purpose of our study was to inves- 
tigate the hypothesis that in keratoconus 
the deformability of the corneoscleral en- 
velope is greater than normal, that is, that 
the coefficient of ocular rigidity is abnor- 
mally low. í 


MATERIAL AND METHODS 


The coefficient of rigidity was deter- 
mined in 84 unoperated eyes of 55 pa- 
tients with keratoconus, in both eyes of 40 
normal age-matched volunteers, in 28 
eyes of 24 patients after penetrating kera- 
toplasty for keratoconus, and in 11 eyes of 
11 patients after penetrating keratoplasty : 
for corneal scars or dystrophies. 

Diagnostic criteria for keratoconus in 
our study included asymmetric astigma, 
tism with lack of parallelism of fhe imag- 
es of the mires of the Javal keratometer, 
plus two or more of the following 
findings: (1) complete or incomplete 
Fleisher ring, (2) distortion of keratoscop- 
ic figures, (3) typical morphologic appear- 
ance of conical cornea, (4) apical thin- 
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ning, (5) apical scarring, (6) ruptures in 
Descemet's membrane, (7) vertical stretch 
lines in the posterior cornea, (8) glisten- 
ing luster reflex from the endothelium, 
and (9) annular dark shadow reflex seen 
with the ophthalmoscope. 

None of the patients with keratoconus 
had an associated ocular or systemic dis- 
ease or abnormality. None exhibited 
hypermobility of the joints as evaluated 
according to Wynne-Davies!? and Robert- 
son. 13 

Whether penetrating keratoplasty 
might alter ocular rigidity coefficient in 
nonkeratoconus eyes or in keratoconus 
eyes without severe corneal thinning, was 
investigated by determination of E in 
such patients after penetrating kerato- 
plasty. The postoperative E determina- 
tions were made at various time intervals 
(from four weeks to three years), with and 
without the running 10-0 suture (Ethilon) 
in place. 

Student’s t-test was used as the statisti- 
cal instrument to test the null hypothesis 
in comparing the differences of mean 
ocular rigidity values. 
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Ocular rigidity coefficient, E, was cal- 
culated using the Friedenwald nomo- 
gram!*; intraocular pressure values were 
determined by applanation tonometry 
and by Schigtz tonometry with a 5.5-g 
weight. For applanation tonometry, the 
splitting prism dividing line was posi- 
tioned at a 43-degree angle to the major 
axis of corneal astigmatism, as deter- 
mined by keratometry. 


RESULTS 


The mean E for all unoperated patients 
with keratoconus was not significantly 
different from that of our normal study 
sample (Table 1). Stratification of the pa- 
tients with keratoconus according to the 
degree of corneal thinning, as judged by 
slit-lamp examination, revealed that un- 
less the cornea were thinned by 60% or 
more, the mean E did not differ signifi- 
cantly from the normal study sample val- 
ues. In the presence of thinning greater 
than 60% of the corneal thickness, how- 
ever, the mean E was 0.0053"" 3 + 
0.0025, significantly lower than in any 
other group in our study (P <.001). Finer 


TABLE 1 
MEAN COEFFICIENT OF OCULAR RIGIDITY VALUES 


ncaa rer oneness a N inet minicar Aaea a a rae Arra a E 
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No. of No. of „cular Rigidity* — — = 
Subject Eyes Subjects Mean SD SEM 
Unoperated 
Normal 80 40 0.0240 :: 0.0037 :: 0.0004 
Keratoconus 84 55 0.0216 +0.0087 *+0.0009 
No thinning 42 0.0226 +0,0086 +0.0013 
10-60% thinning 39 0.0213 +0.0085 3:0.0014 
>60% thinning 3t 0.00531 +0.0025 +0.0020 
Postoperative 
Keratoconus 
0-60%. thinning 28 24 0.0236 0.0073 0.0014 
Other corneal disease 11 11 0.0231 x 0.0061 z0.0018 
Keratoconus 
0.0216 0.0087 0.0050 


76096 thinning 3t 














*SD designates standard deviation; SEM, standard error of the mean. 


I Same three patients, tested before and after operation. 


i Significant difference from normal (P. <.001). 
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substratifications on the basis of slit-lamp 
evaluation or on the basis of pachometry 
readings was not helpful correlating cor- 
neal thinning with ocular rigidity coeffi- 
cient measurements. 

The mean E of the three eves with 
greater than 6096 thinning reverted to 
normal after penetrating keratoplasty; the 
mean postoperative value was signifi- 
cantlv greater than the preoperative mean 
(P «.001) (Table 1), and not significantly 
different from the mean E value for the 
normal study sample. 

In determinations of the coefficient of 
ocular rigidity after keratoplasty, the tim- 
ing of the measurement and the presence 
or absence of the suture had no signifi- 

cant effect. In the 11 eyes with corneal 
scars or hereditary dystrophies, the mean 
postoperative E value was not signifi- 
'antly different from the mean E value of 
our normal study sample. 

In the 28 eves of patients with kerato- 
conus, but without severe thinning that 
underwent penetrating keratoplasty, the 
mean E was not significantly different 
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from the mean E of the unoperated eves 
with keratoconus and without severe 
thinning. It was also not significantly 
different from the mean E for the normal 
study sample or from the mean postopera- 
tive E in nonkeratoconus eyes. 

Ocular rigidity coefficient was deter- 
mined preoperatively and postoperatively 
in three patients with keratoconus with- 
out severe corneal thinning, and in six 
patients with corneal disease other than 
keratoconus (Table 2). No significant dif- 
ferences were found between the individ- 


ual preoperative and postoperative values 


for these patients. 


DISCUSSION 


This study shows that 9396 of the ker- 
atoconus study sample patients (without 
other recognizable systemic or ocular dis- 
ease) have ocular rigidity coefficients 
greater than 0.010" 3, If the three pa- 
tients with greater than 60% corneal thin- 
ning are excluded, 9696 of the keratocon- 
us patients in this study have ocular rigid- 
ity coefficients greater than 0.010"m^5, 


TABLE 2 


PREOPERATIVE AND POSTOPERATIVE OCULAR RIGIDITY COEFFICIENTS EN PATIENTS WITH 
KERATOCONUS AND OTHER CORNEAL DISEASE* 


Patient Diagnosis 
No. 
] prs onus 
2 Keratoconus 
3 Keratoconus 
Mean 
SD 
SEM 
4 Scar 
5 Scar 
6 Scar 
7 Dystrophy 
8 Scar 
9 Dystrophy 
Mean Mean 
SD SD 
SEM SEM 


*SD designates stindisrd deviation; SEM, Eos d error of hen mean. 


Preoperative Postoperative 
0.036 0.036 
0.017 0.016 
0.015 0.016 
0.0227 0.0227 
-0.0116 *0.0115 
* 0.0067 + 0.0067 
0.021 0.022 
0.030 0.033 
0.025 0.032 * 
0.026 0.026 
0.042 0.050 
0.016 0.016 
0.0267 0.0298 
0.0089 £0.0117 
*: 0.0036 x: 0.0048 
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* 
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Friedenwald!* found that in a population 
of normal volunteers, the range of ocular 
rigidity coefficient E was 0.002 to 
0.055""2, He found that the mean E 
in people between 15 and 50 vears, with 
axial refractions between +2.0 diopters 
and —1.0 diopters and corneal curva- 
tures between 7.5 mm and 7.9 mm 
was 0.021""-3, with a range of 0.006- 
0.087^"-3, He documented that the 
mean E was greater in study samples of 
people older than 50 years than in young- 
er populations; less in study samples of 
axially myopic individuals than in em- 
metropic or hyperopic groups; greater in 
study samples of patients with corneal 
curvature radii less than 7.5 mm than in 
sample groups with corneal curvature 
radii greater than 7.5 mm: and corneal 
astigmatism had no effect on the measure- 
ments and calculations of E. 
Friedenwald believed that the viscoe- 
lastic mechanical resistance of the normal 
cornea to deformation was small, and that 
ocular rigidity determinations using 
Schigtz tonometry in normal eyes gave a 
reasonable approximation of the deforma- 
bility of the corneoscleral envelope. 
Woa?’ predicted from theoretical calcula- 
tions, that a significantly thinned cornea 
would be more easily deformable, and 
that errors would occur in intraocular 
pressure measurements by Schiøtz to- 
nometry and in calculations of ocular 
rigidity. Ehlers, Bramsen, and Sperling, !8 
in cannulation experiments, found that 
corneal thinning introduced artifact into 


- intraocular pressure determinations by 


applanation tonometry. Kolker and Heth- 
erington!? believe that in the normal eye, 
the technique of determination of ocular 


rigidity by the combination of applan- 


ation and Schigtz tonometry is subject to 
less error and artifact than that technique 
using two Schiøtz tonometry readings 
with two different weights. Moses and 
Grodzki!® emphasized that measurement 
of resistance of the eyeball to distention 
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by combined applanation and Schiøtz to- 
nometry may be seriously contaminated 
by expulsion of blood from the eye, 
which results in underestimating the dis- 
tention resistance or ocular rigidity, com- 
pared to estimation of the rigidity coeffi- 
cient by two Schiøtz readings. 

The effect of the measurement errors 
and artifacts on ocular rigidity coefficient 
estimations in keratoconus is unknown. It 
is difficult to imagine that the true visco- 
elastic properties and characteristics of 
eyes with keratoconus can be correctly 
identified with currently available clini- 
cal techniques for estimation of ocular 
rigidity coefficient. 

Despite these limitations we have 
shown that most keratoconus patients in 
our study sample have apparent ocular ri- 
a value believed by previous workers to 
represent abnormally low ocular rigidity. 
We believe that whenever the keratoco- 
nus cornea is significantly thinned 
(greater than 60%), the calculated ocular 
rigidity coefficient is abnormally low. Re- 
placement of the markedly thinned cor- 
nea by keratoplasty results in normal ocu- 
lar rigidity coefficient estimations. 

The cause of keratoconus is complex 
and variable. The keratoconus population 
is herterogeneous with respect to associ- 
ated diseases, joint hypermobility, and 
lysinonorleucine collagen crosslinking.!? 
We believe this population is heterogene- 
ous with respect to ocular rigidity. We do 
not believe, however, that the evidence 
for the hypothesis of abnormally low ri- 
gidity of the ocular coats in most patients 
with keratoconus is convincing. 


SUMMARY 


The coefficient of ocular rigidity was 
determined in 84 unoperated eyes of 55 
patients with keratoconus, in both eyes of 
40 normal age-matched volunteers, in 28 
eyes of 24 patients after penetrating kera- 
toplasty for keratoconus, and in 11 eyes of 
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11 patients after penetrating keratoplasty 
for corneal scars or dystrophies. The tech- 
nique for determinations of the coeffi- 
cient of ocular rigidity that should be 
least affected by the many potential arti- 
facts in such determinations in patients 
with keratoconus was used. The calculat- 
ed apparent coefficient of ocular rigidity 
for patients with keratoconus who had 
corneal thinning greater than 60% was 
artifactually low. This artifact was elimi- 
nated if the thinned cornea was replaced 
with penetrating keratoplasty, after which 
the determined coefficient of ocular rigid- 
ity for the eyes of these patients was 
normal. Of the remaining patients 96% 
with keratoconus had coefficients of ocu- 
lar rigidity greater than 0.010" ?, and the 
mean coefficient of ocular rigidity of all 
keratoconus study patients with corneal 
thinning of less than 60% was not signifi- 
cantly different from the normal study 
sample. Although keratoconus patients 
may be heterogeneous with respect to 
ocular rigidity, our data do not support 
the generalization that most patients with 
keratoconus have an abnormally low ocu- 
techniques for determination of ocular 
rigidity coefficients accurately reflect the 
true viscoelastic properties of eyes with 
keratoconus. 
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A COMPARISON OF PENETRATING KERATOPLASTY AND LAMELLAR 
KERATOPLASTY IN THE SURGICAL MANAGEMENT OF KERATOCONUS 


JAMES M. RICHARD, M.D., AND DAvID PATON, M.D. 


Houston, Texas 


AND 


ANTONIO R. GASSET, M.D. 


We report herein the results of two 
surgical procedures currently being used 
in the surgical management of keratoco- 
nus; penetrating keratoplasty and lamel- 
lar keratoplasty. 


MATERIAL AND METHODS 


Data were collected from the medical 
records of 100 consecutive cases operated 
between 1972 and 1977. Dr. Paton's series 
at Baylor College of Medicine constituted 
50 eves that received penetrating kerato- 
plasty; there were 44 patients, of whom 
24 were male and 20 were female. The 
ages ranged from 13 to 65 years for the 
males, and from 16 to 69 vears for the 
females. The average age was 35 vears. 

Dr. Gasset's series at the University of 
Florida included 50 eves that received 
lamellar keratoplasty. There were 45 pa- 
tients of whom 23 were male and 22 were 
female. The ages ranged from 20 to 52 
years for the males and from 17 to 65 
years for the females. The average age 
was 3l vears. 

With few exceptions both series includ- 
ed the same indications for surgery: in- 
ability to wear a keratoconus contact lens 


because of marked corneal irregularity 


from the conical cornea, central corneal 
scarring, and inadequate best-corrected 
visual acuity. Patients selected for lamel- 
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lar keratoplasty could not have deep stro- 
mal scarring or persistent hydrops of the 
cornea, and patients for penetrating kera- 
toplasty could not have less than half- 
normal corneal thickness in the recipient 
zone for the graft. In two of the patients 
who received penetrating keratoplasty, 
there had been previous thermokerato- 
plasty. Four of the patients who received 
lamellar keratoplasty had also received 
thermokeratoplasty without lasting bene- 
fit. 

Of those patients who received pene- 
trating keratoplasty, the grafts in 2% were 
7.0 mm, 80% were 7.5 mm, 14% were 
8.0 mm, and 496 were 8.5 mm in diameter. 
Of those patients who received lamellar 
keratoplasty, 16% were 8.0 mm, 36% 
were 8.5 mm, 36% were 9.0 mm, 10% were 
9.5 mm, and 296 were 10.0 mm in diame- 
ter. 

The surgical techniques have been de- 
scribed elsewhere for both penetrating 
keratoplasty! and lamellar keratoplasty.? 
In each operation of both series, the entire 
procedure was done by the same surgeon 
(D. P. for the penetrating keratoplasty and 
A.R.G. for the lamellar keratoplasty). In 
most cases donor tissue was preserved in 
McCarey-Kaufman medium? or was from 
an eye that had been enucleated within 12 
hours before keratoplasty. Two of the 
eves that underwent lamellar keratoplasty 
received cryopreserved donor tissue. 

The donor button sizes used in the 
method of penetrating keratoplasty for 
keratoconus were 7.0 to 8.5 mm in diame- 
ter, and most were 7.5 mm. The graft and 
the recipient defect were the same size. 
With a trephine, a deep groove was made 
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in the cornea, surrounding the cone but 
centered as much as possible. The anteri- 
or chamber was entered with a razor- 
blade knife, and the button was cut by 
using curved keratoplasty scissors. The 
donor tissue was then held in place with 
four temporary cardinal sutures of 8-0 
black silk. The graft was secured with a 
continuous 10-0 nylon suture with four to 
five tissue bites per quadrant, variation 
depending on the size of the graft. The 
four cardinal sutures were removed se- 
quentially as they were encountered in 
the process of placing the continuous 
suture. The nylon suture was then tight- 
ened, temporarily secured with a triple- 
thrown hitch, and retightened after the 
anterior chamber had been reformed with 
balanced salt solution. Finally, the single 
knot was tied and buried. Total operating 
time was 45 minutes. 

In the lamellar keratoplasty procedure 
we used a Flieringa ring, which was se- 
cured using four 5-0 dacron episcleral 
sutures. A trephine made a superficial 
mark that was deepened 360 degrees to 
just anterior to Descemet’s membrane. A 
small Paufique knife blade was used to 
extend the incision centrally about 3 mm 
to create a lip of cornea for grasping with 
two forceps. The cornea was then sheared 
along a stromal plane just anterior to 
Descemet’s membrane. The endothelium 
of the full-thickness donor cornea was 
gently removed with a wet sponge 
(Weck-cel); the corneal graft was cut with 
the same size trephine as for the recipient 
bed. Graft diameters ranged from 8.0 to 
10.0 mm, with the majority of grafts being 
either 8.5 or 9.0 mm in diameter. Four 
Cardinal sutures of 8-0 black silk were 
placed, and a limbal paracentesis was 
performed with a 40-gauge needle. A con- 
tinuous 10-0 nylon suture was placed 
with at least four loops per quadrant in an 
8.5-mm graft, and six to eight tissue bites 
per quadrant were used in larger grafts. 
The cardinal sutures were removed and 
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the nylon suture was tightened, tied, and 
buried. The anterior chamber was al- 
lowed to reform by aqueous secretion. 


Total operating time was about 2!/» hours.* 


The postoperative care in both series 
was similar, though mydriaticcycloplegic 
drops were used four times a day follow- 
ing penetrating keratoplasty, whereas 


thev were not used after lamellar kerato-- 


plasty. Topical corticosteroids were ap- 
plied four times a day after both 
procedures. Suture removal was generally 
done ten months after penetrating kerato- 
plasty, and three months after lamellar 
keratoplasty. Final visual correction was 
provided once the sutures had been re- 
moved and the refraction was reproduc- 
ible on two office visits. Keratometry was 
recorded at this time. 


RESULTS 


The final refraction, visual acuity, and 
keratometry were taken from the records 
of both surgeons or from information 
supplied by referring ophthalmologists. 
The follow-up ranged from six months to 
four years, with the average being two 
years. 

Of the patients who received penetrat- 
ing keratoplasty, 88% achieved corrected 
visual acuity of 6/9 (20/30) or better. Of 
those who received lamellar keratoplasty, 
62% had corrected visual acuity of 6/9 
(20/30) or better. Final visual acuity be- 
tween 6/12 (20/40) and 6/18 (20/60) was 
noted in 4% of patients who had penetrat- 
ing keratoplasty, and 32% of patients 


treated with lamellar keratoplasty were in 


this range. However, for final corrected 
visual acuity between the range of 6/6 
(20/20) and 6/12 (20/40) (visual acuity 


required by most states for driving an 


automobile), 90% of the patients treated - 


with penetrating keratoplasty and 80% of 
those who received lamellar keratoplasty 
attained visual acuity of this degree. Both 
series had 6% of the patients with final 
visual acuity between 6/30 (20/100) to 
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6/60 (20/200) because of reasons noted 
below (Fig. 1). 

For patients who underwent penetrat- 
ing keratoplasty, best-corrected visual 
acuity was achieved in 33% using spec- 
tacles, 33% using a contact lens, and 34% 
using either spectacle correction or con- 
tact lenses. Of those patients who re- 
ceived lamellar keratoplasty, best-cor- 
rected visual acuity was obtained with 
spectacles in 90% and with a contact lens 
in 10%. Patient acceptance of contact 
lenses in both groups was excellent. 

Corneal astigmatism was derived from 
keratometry performed after all suture 
had been removed. Of the penetrating 
keratoplasty patients, 26% had less than 
+3.00 diopters of astigmatism; of the la- 
mellar keratoplasty patients, 43% had less 
than +3.00 diopters. Between the range of 
+3.00 and +6.00 diopters were 48% of 
the penetrating keratoplasty series, and 
46% of the lamellar keratoplasty series. 
More than +6.00 diopters of corneal 
astigmatism were found in 26% of the 
penetrating keratoplasty patients, where- 
as this much corneal astigmatism was 
noted in only 11% of the lamellar kerato- 
plasty patients (Fig. 2). No keratometry 
was available on four patients in each 
series. 

Wound and suture problems were the 
most frequent causes for reparative sur- 
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Fig. 1 (Richard, Paton, and Gasset). Final visual 
acuity in both series. 
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Fig. 2 (Richard, Paton, and Gasset). Final corneal 
astigmatism in both series. 


gery in both series, being about 10% in 
each. Infection causing loss of the graft 
and necessitating penetrating keratoplas- 
ty occurred in two patients who received 
lamellar keratoplasty. Vascularization of 
the graft was noted in one patient in each 
series. Increased intraocular pressure at- 
tributed to corticosteroid use was noted in 
two patients in each series. Allograft reac- 
tion occurred in two patients in each 
series and they responded well to topical 
corticosteroids. Cataracts progressed fol- 
lowing keratoplasty in two of the older 
patients in each series. One patient in the 
penetrating keratoplasty group and two 
patients in the lamellar keratoplasty 
group were thought to have lens changes 
secondary to corticosteroid use. An iatro- 
genic cataract was induced in one patient 
who underwent penetrating keratoplasty 
when the lens capsule was penetrated at 
the time of surgery. Folds in Descemet’s 
membrane were noted in 10% of patients 
who underwent lamellar keratoplasty; 
these resolved in time. 


DISCUSSION 


Most methods proposed for the surgical 
management of keratoconus have been 
abandoned for newer techniques. Though 
keratoplasty has a high percentage of suc- 
cess, any patient who receives it, whether 
lamellar or penetrating, must understand 


+` " 


8510 


that the outcome of the graft depends 
mainly on close follow-up care, prefera- 
bly by the ophthalmologist who per- 
formed the surgery. 

The decision as to which procedure is 
used, lamellar keratoplasty or penetrating 
keratoplasty, must be made knowing the 
limitations of each. Generally, the tech- 
nique of lamellar keratoplasty is more 
demanding in terms of the surgeon's pa- 
tience, specialized training, and operating 
time. Though no perforation was encoun- 
tered during lamellar keratoplasty in the 
series reported here, this complication is 
possible during surgery. If. Descemet's 
membrane is cut, conversion to penetrat- 
ing keratoplasty becomes mandatory. The 
eye must then receive a fresh donor but- 
ton with a diameter 1.0 to 2.5 mm larger 
than had penetrating keratoplasty been 
the intended operation. Large penetrating 
graft size is associated with increased 
likelihood of graft rejection, and therefore 
requires increased and more prolonged 
topical corticosteroid therapy, with inher- 
ent risks. Similarly, if a large graft fails, 
regrafting must be within the opaque 
donor tissue (worsened prognosis) or the 
same size as the first graft. 

Lamellar keratoplastv has a tendency 
for some wrinkling of Descemet's mem- 
brane at the interface between the donor 
tissue and the recipient, thereby decreas- 
ing the optical clarity of the graft. Though 
these folds tend to become less pro- 
nounced after one or two vears, the corne- 
al anatomy often has some distortion at 
the interface. The lamellar keratoplasty 
series obtained its best-corrected visual 
acuity with spectacles more often than 
with contact lenses. 

Penetrating keratoplasty also has limi- 
tations. Perhaps the greatest disadvantage 
is that it is an intraocular procedure, and 
damage to the iris, chamber angle, and 
lens is possible. Though no intraocular 
infections were encountered in this se- 
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ries, endophthalmitis is a possible com- 
plication. Donor tissue in this operation is 
more of a variable, since the viability and 
population of the endothelial cells are 
critical to graft success in penetrating 
keratoplasty, whereas donor endothelium 
is not a consideration in lamellar kerato- 
plasty. 

Less time is required for final visual 
rehabilitation after lamellar keratoplasty 
than after penetrating keratoplasty be- 
cause of the earlier time that the corneal 
sutures can be safely removed. Spectacle 
correction and contact lens correction can 
be provided many months before removal 
of the nylon suture, but final and stable 
correction with either of these lens sys- 
tems is usually a month after suture remo- 
val. (Other surgeons use interrupted su- 
tures, often silk; they can remove these 
sutures much earlier, but there are also 
disadvantages to such suturing methods). 
Usually the final correction is given at 
four to six months in lamellar keratoplas- 
ty and at 12 months in penetrating kerato- 
plasty. 

Most keratoconus patients know how to 
use contact lenses before having kerato- 
plasty, and they would do so postopera- 
tively if the visual acuity were improved. 
One third of patients undergoing pene- 
trating keratoplasty required contact lens- 
es for best visual acuity, whereas only one 
tenth of the lamellar keratoplasty patients 
were fitted with a contact lens. Best- 
corrected visual acuity can be expected to 
be better in cases treated with penetrating 
keratoplasty than with lamellar kerato- 
plasty. The mean visual acuity after pene- 
trating keratoplasty with correction was 
6/6 (20/20—), where as it was 6/9 (20/30—) 
following lamellar keratoplasty. . 

The study indicates that corneal astig- 
matism is less after lamellar keratoplasty 
than after penetrating keratoplasty. 
An average corneal astigmatism of + 3.25 
diopters was noted in lamellar keratoplas- 
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ty and + 5.00 diopters in penetrating kera- 
toplastv. This compares favorably to 
other reports.*? 

Wound strength is expected to be 
greater in the lamellar graft than in the 
full-thickness graft because of the scaf- 
folding provided by Descemets mem- 
brane. The 10% incidence in both series 
of wound dehiscence requiring addition- 
al suturing is normal for the continuous 
suture technique. Occasional small, rep- 
arable wound dehiscenses are to be antic- 
ipated and almost always do well once 
resutured. 

Both penetrating keratoplastv and la- 
mellar keratoplasty techniques will con- 
tinue to be used in surgical management 
of keratoconus, and will be scientifically 
refined as ophthalmic technology and 
surgical skills improve. Microsurgical 
control of corneal astigmatism is being 
given attention,? and the intraoperative 
monitoring of suture placement and ten- 
sion will continue to help reduce postop- 
erative astigmatism. 

Both procedures have their place in the 
surgical management of keratoconus, and 
it is the surgeon's responsibility to deter- 
mine the appropriate approach for the 
individual patient. 


SUMMARY 


A retrospective study of patients who 
underwent keratoplasty for keratoconus 
was done in 100 consecutive cases, of 
which 50 were penetrating keratoplasty 
procedures, and 50 were lamellar kerato- 
plasty procedures. Each case was done by 
the same surgeon in both series. Criteria 
for patient selection were essentially the 
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same. Postoperative care differed primari- 
ly in the time before suture removal, 
being an average of ten months in the 
penetrating keratoplasty group and three 
months in the lamellar keratoplasty 
group. i 

Of those patients who underwent pene- 
trating keratoplasty, the mean best- 
corrected visual acuity was 6/6 (20/20—) 
and the average corneal astigmatism was 
+5.00 diopters. Of those patients who 
received lamellar keratoplasty, the mean 
best-corrected visual acuity was 6/9 
(20/30—), and the average corneal astig- 
matism was +3.25 diopters. The most 
frequent complications of both tech- 
niques were wound separations that re- 
sponded well to resuturing. 
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COMPARATIVE CLINICAL ASSESSMENT OF CORNEAL SENSATION 
WITH A NEW AESTHESIOMETER 


R. W. BEUERMAN, PH.D., AND J. P. MCCULLEY, M.D. 
Stanford, California 


Determination of corneal sensibility 
is pertinent to the diagnosis of corneal 
disease with ciliary nerve involvement.! 
However, the usefulness of this test is 
limited by the accuracy and reliability 
of the instrument. A device using a cali- 
brated nylon filament to provide a range 
of reproducible stimulus intensities has 
been designed for the clinical determina- 
tion of corneal sensation.? In addition to 
its limited availability in this country, 
this instrument has shortcomings that 
restrict its usefulness, such as: (1) it 
cannot be carried in the pocket without 
risk of damage to the filament, and this re- 
sults in the device being left in its case; 
(2) installing replacement filaments is a 
lengthy process; (3) because of the small 
diameter (0.12 mm) and mechanical prop- 
erties of the nvlon filament, it describes 
an arc of large radius when fully extend- 
ed, making it tedious to approach the 
cornea perpendicularly. We have de- 
signed a new, simple aesthesiometer that 
overcomes these drawbacks and that is 
sensitive enough to detect small changes 
in corneal sensation.* 

This study received further impetus 
from two cases of patients who were 
referred tothe clinic with atypical dendrit- 
ic ulcers, but normal corneal sensation, 
as tested with a tissue by the referring 
ophthalmologist. A clinical diagnosis of 
herpes simplex keratitis was made when 

*This instrument is available from Mr. Thomas 


Howan, 8744 Cedros Ave. Panorama Citv, CA 
91402. 

From the Department of Surgerv, Dívision of 
Ophthalmology, Stanford University, Stanford, Cal- 
ifornia 94305. This study was supported by National 
Eve Institute Grant EY 02108. 

Reprint requests to R. W. Beuerman, Ph.D., S018 
Stanford Medical Center, Stanford, CA 94305. 


reduced corneal sensation was shown bv 
the aesthesiometer. The diagnoses were 
subsequently confirmed on viral culture. 


MATERIAL AND METHODS 


Two aesthesiometers were used to ex- 
amine corneal sensation in this study. 
The first, the Cochet-Bonnet version, 
which is based on the design of Boberg- 
Ans,? has been used advantageously in 
studies examining sensation in those with 
normal corneas,? and those with corneal 
disease." 7 The wide acceptance of the 
Cochet-Bonnet instrument? ? made it de- 
sirable to compare the performance of the 
new aesthesiometer introduced here (Fig- 
ure) with the Cochet-Bonnet. An example 
of hvpesthesia, herpetic keratitis, was 
used to provide a range of testing condi- 
tions for the comparison. . 

The new instrument fitted into a plastic 
tube after the filament was withdrawn 
into the barrel, which allowed it to be 
carried in the pocket of an examination 
coat (Figure). The filament, which was 
attached to a screw, was threaded into the 
thumb-operated slide (Figure), making it 
easily replaceable. The slightly larger di- 
ameter (0.13 mm) of the nylon filament 
and greater mechanical stability made it 
less likely to droop when extended. The 
brass set pin on the slide fitted comfort- 
ably into the pad of the thumb or first 
digit, providing smooth, positive adjust- 





Figure (Beuerman and McCulley). The aesthe- 
siometer and carrying tube. The bar represents 4 cm. 
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ment of the filament length. The measure- 
ment was then read from the barrel in 
either millimeters of extended filament or 
force (mg). This filament was calibrated 
on a balance (0.1 mg accuracy) using a 
micromanipulator to insure a perpendicu- 
lar approach without unnecessary accel- 
eration and an optical comparator so that 
deflections would be standardized to 
5% of the length. The values obtained 
(68 mm, 16 mg; 60 mm, 23 mg; 50 mm, 
37 mg; 40 mm, 45 mg; 30 mm, 83 mg; 
20 mm, 190 mg; and 10 mm, 580 mg) fita 
power function with a correlation coeffi- 
cient of .99. According to the instruction 
book supplied with the Cochet-Bonnet 
instrument, the deflection force at 60 mm 
is 11 mg. The small difference in maximal 
sensitivity of the two instruments was not 
detectable by the patients. 

The subjects of this study were seen 
over a period of three months in the Eye 
Clinic, Division. of Ophthalmology, at 
Stanford University Medical Center. The 
only conditions established for their in- 
clusion were that they had unilateral her- 
petic keratitis and that they were not 
currently taking analgesics. 

Patients sat in an ophthalmic examin- 
ing chair with a headrest placed so that it 
was in contact with the occiput, allowing 
the patient to remain in an upright, com- 
fortable position. The patient was asked 
to fixate on an object 10 feet away. Nasal 
corneal sensation was determined first, 
followed by inferior, temporal, and cen- 
tral corneal sensation. The locations of 
the perilimbal test sites were approxi- 
mately 1 mm in from the corneoscleral 
limbus at 3, 6 and 9 o’clock. The fixation 
points were varied so that these areas 
could.be tested without retracting the 
eyelids. The superior cornea was tested 
last by having the patient fixate on an 
object 30 degrees below the visual axis 
while the upper eyelid was gently elevat- 
ed with the thumb. To avoid contamina- 
tion, the filament was wiped with cotton 
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or a tissue moistened with absolute alco- 
hol. 

The testing procedure was the same for 
all locations and for both instruments, 
The patients were advised that they 
would feel something contact their cdrnea 
and were asked to report this. The fila- 
ment was applied first completely extend- 
ed, and then shortened by 2 to 3 mm at a 
time, until the patient reported a sensa- 
tion. The instrument was held in the hand 
so that the tip of the filament was approxi- 
matelv 2 cm in front of the cornea and 
oriented so that a perpendicular approach 
would be achieved. The filament was 
then brought to the surface of the cornea 
in a smooth motion, maintaining the per- 
pendicular approach so that the filament 
would not slide over the surface of the 
eye. Upon contact, pressure was gradual- 
ly increased until the filament described 
an arc whose deflection was about 595 of 


the length. The next test was performed 


after the patient's response. Measure- 
ments were obtained from both instru- 
ments, usually in millimeters of filament, 
using this procedure with closely situated 
but not overlapping sites. 
RESULTS 

We examined directly the diagnostic 
usefulness of the instrument in a clinical 
setting, although the new aesthesiometer 
was used to test many individuals with- 
out any corneal disease, The results indi- 
cated that only small variations occur in 
normal sensitivity.47 

To obtain a comparison of the perform- 
ance of the two instruments, the measure- 
ments were normalized (length of fila- 
ment at reading per total filament length 
times 100) and examined statistically (Ta- 
ble). In patients 1 to 4 the left cornea was 
involved and in 5 to 7 the right cornea; 
the contralateral cornea was normal in all 
cases. Normalization of the data was con- 
sidered reasonable since the force re- 
quired to bend the filament was propor- 
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TABLE 


SUMMARY AND COMPARISON OF AESTHESIOMETER MEASUREMENTS 





814 
Patient 
No. A,* A,* 

l 93.5+0.6§ 93.8 x 4.9 
2 90.6 * 4.1 96.6 2.0 
3 98.2 x 1.8 99.820.7 
4 94.7+3.3 86.0 1.7 
5 89.1::5.2 90.6:-6.2 
6 81.7x4.0 1T3.3x8.1 
T 11.7+0.0 7.02.9 


*Correlation coefficient r = .98, P «01. 

















Pt Ai Ast Pt 
39.7 5.4 43.5+11.1 
38.525.7 28.3 6.2 «.] 
88.8 +8.3 92.5+ 5.5 

«1 23.4 6.0 27.5x 7.9 
91.9+3.7 98.0 1.2 
90.3:-4.8 95.0 3.3 

<.2 100.0+0.0 99.0+ 1.7 


tStudent t-test for paired observations, value given if P <.1. 


{Correlation coefficient r = .98, P «0l. 
§Mean xS.E.M. No. = 7 in all cases. 


tional to the length, and it provided a 
quick visual comparison of the results. 
In this procedure a value of 100.00 corre- 
sponded to a filament length of 60 mm 
for the French instrument (Aj), and 68 mm 
for our instrument (Ag). 

Although the mean scores were similar 
in most cases, it was necessary to compare 
each data pair to determine if the two 
measurements from each corneal sector 
were statistically similar. When this was 
done by a two-tailed t-test for paired 
observations,® the probabilities showed 
that the measurements from the two in- 
struments were essentially equivalent. In 
these patients, mean filament lengths for 
normal eyes were generally between 90 
and 100 (Table). Variability in the data 
was greater for diseased than for normal 
corneas, but this was a reflection of the 
sometimes large differences in sensation 
in the various portions of the herpetic 
cornea. 

Finallv, a comparison of mean scores 
obtained with both instruments for the 
two eyes showed a highly significant cor- 
relation between the two sets of means 
(Table). This test, although less sensitive 
to variations in individual data points, 
indicated that the overall trend was the 
same for both aesthesiometers, and the 


mean scores on all eyes obtained by both 
instruments were statistically related. 


DISCUSSION 


We developed a new aesthesiometer 
that detects relatively small changes in 
corneal sensation that occur in patients 
with herpes simplex keratitis. This new 
instrument has several advantages in its 
use over the Cochet-Bonnet aesthesiom- 
eter. Paired measurements in a series of 
unilateral herpetic patients showed that 
the performance of the present instru- 
ment, when compared to the Cochet- 
Bonnet aesthesiometer was statistically 
similar. Measurements made with the 
aesthesiometer are subject to errors from 
unequal deflection, humidity, and the in- 
ability to approach a true threshold. Aside 
from the aesthesiometer's diagnostic val- 
ue, more accurate methods overcoming 
these sources of error are available for 
basic and clinical research.? 

The use of a diagnostic instrument ca- 
pable of uncovering localized changes in 
corneal sensation is important in assess- 
ing cases of patients with ocular inflam- 
mation. Hypesthesia may be minimal in 
both degree and distribution, and thus 
overlooked with gross testing devices 
such as tissues or cotton fibers. This is 
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caused by the difficulty in appreciating 
differences in sensation between two suc- 
cessive stimuli of similar magnitude. 
When a stimulus is at threshold or just 
above, a small change in the stimulus 
magnitude will cause a greater difference 
in sensation, Finally, assessment of cor- 
neal sensation when evaluating cases of 
patients with atypical herpetic lesions 
may assist in diagnosis. 


SUMMARY 


A new version of an aesthesiometer 
offers particular advantages such as porta- 
bility without risk of damage to the fila- 
ment, easy filament replacement, and an 
expanded stimulus range. We compared 
the performance of this new instrument to 
that of the Cochet-Bonnet aesthesiometer 
in a clinical setting on herpetic patients. 
Using both instruments, we obtained 
paired measurements on the normal and 
diseased corneas from five test loci placed 
over the corneal surface. Statistical analy- 
sis of the normalized data showed that the 
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data obtained by the new instrument were 
similar to those of the Cochet-Bonnet 
aesthesiometer. 
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DELAYED HYPERSENSITIVITY TO RETROBULBAR INJECTIONS OF 
METHYLPREDNISOLONE ACETATE 
C. G. TOBY MATHIAS, M.D., H. I. MarBACH, M.D., H. B. OSTLER, M.D., 
AND M. A. CONANT, M.D. 


San Francisco, California 


AND 


W. NELSON, M.D. 


Modesto, California 


System anaphvlactoid and cutaneous 
allergic reactions are rare complications 
of corticosteroid therapy.!^!! Allergic der- 
matoconjunctivitis has recently been re- 
ported.'? When delayed hypersensitivity 
to a corticosteroid is suspected, skin tests 
may be performed by an occlusive patch 
test or intradermal injection, and the reac- 
tion evaluated in 48 to 96 hours. Discrep- 
ancies in these two techniques, that is, 
negative patch test but positive intrader- 
mal test, apparently result from impaired 
cutaneous penetration, and these differ- 
ences may be overcome by increasing the 
patch test concentration of the suspected 
allergen, eliminating the need for intra- 
dermal testing. Alani and Alani? and Teg- 
hydrocortisone or enhanced concentra- 
tions of other corticosteroids when de- 
layed hypersensitivity to these agents is 
suspected. We describe herein a patient 
with chronic cyclitis who developed a 
delaved hypersensitivity reaction to a sus- 
pension of methylprednisolone acetate. 
Despite appropriate patch testing, allergy 
could only be demonstrated by intrader- 
mal injection. 


From the Departments of Dermatology (Drs, 
Mathias, Maibach, and Conant), and Ophthalmology 
(Dr. Ostler), University of California Medical Cen- 
ter, San Francisco, California; and Modesto, Cali- 
fornia (Dr. Nelson). 

Reprint request to C. G. Toby Mathias, M.D., 
Room 342-A, Department of Dermatology, Universi- 
ty of California Medical Center, San Francisco, CA 
94943. 


CASE REPORT 


A 35-year old man with a five vear history of 
chronic cyclitis was referred to the Department of 
Dermatology for suspected hypersensitivity to a 
methylprednisolone acetate suspension (DepoMe- 
drol). Management of his evclitis had consisted of 
various topical corticosteroid ophthalmic drops and 
periodic retrobulbar injections of methylpredniso- 
lone acetate. For the preceding two vears the patient 
had noted some increase in conjunctival and epi- 
scleral erythema lasting two to three weeks, follow- 
ing retrobulbar injection. Six months before referral, 
the patient had a severe ocular inflammation after a 
retrobulbar injection, accompanied by deterioration 
in his vision. Ocular inflammation decreased and 
visual acuity improved with a short course of oral 
prednisone. Subsequently, the patient noted flares 
of episcleral and conjunctival ervthema after topical 
application of the following ophthalmic corticoster- 
oid preparations: dexamethasone phosphate; pred- 
nisolone acetate; a combined preparation of dexa- 
methasone phosphate, neomycin, and polymyxin B; 
and a combined preparation of prednisolone phos- 
phate, sodium sulfacetamide, and phenylephrine 
hydrochloride. An ointment containing only dexa- 
methasone phosphate did not evoke ocular inflam- 
mation. 

Examination revealed visual acuity was R.E.: 6/8 
(20/25) and L.E.: 6/15 (20/50). Visual acuity im- 
proved to 6/6 (20/20) in each eye with a pinhole. The 
eyelids and tarsal conjunctiva were normal. The 
bulbar conjunctivae and episclerae of both eves 
were injected, and there was an associated chemosis. 
A residue of material (Depo-Medrol) was evident 
underlying the superior temporal conjunctiva of the 
right eye. The anterior chamber was optically emp- 
ty, and the lens showed early posterior cortical 
changes. The anterior vitreous of both eves had 2+ 
cells and coarse clumps of cellular opacities (^snow- 
balls") were evident inferiorly. The nerve head and 
vessels were normal. There was no foveal reflex, 

Patch testing to a routine and preservative screen- 
ing séries was performed and graded according to 
the International Contact Dermatitis Research 
Group??; all tests were negative. Further patch tests 
were performed to the methylprednisolone acetate 
suspension (40 mg/ml), methvlprednisolone acetate 
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0.25% cream, and 25% hydrocortisone in petrola- 
tum. All patch tests were negative. The corti- 
costeroid-containing ophthalmic preparations to 
which the patient had clinical reactions were not 
available for testing. 

A patch test with benzalkonium chloride 0.1% 
(found as a preservative in the ophthalmic drops to 
which the patient had clinical reactions) gave a 2+ 
reaction. This was repeated after a two-month inter- 
val, with identical results. A biopsy of this site was 
¢ interpreted as compatible with allergic contact der- 
matitis. 

Intradermal injection of 0.02 ml of the com- 
mercial methylprednisolone acetate suspension 
(40 mgm/ml) produced a 10 mm erythematous pap- 
ule at 48 hours. Subsequent intradermal tests were 
performed with 0.02 ml of 0.1%, 0.01%, and 0.001% 
methylprednisolone acetate powder suspended in 
normal saline; all produced 5- to 10-mm ervthema- 
tous papules which persisted for two weeks. Similar 
intradermal injections with the 0.196 concentration 
in three controls produced only vasoconstriction 
and subsequent atrophv at the test site. Biopsies 
of two test sites showed a marked perivascular 
mononuclear infiltrate with numerous eosinophils 
(Figure). Further patch tests were performed with 
the remaining constituents of the commercial sus- 
pension; onlv a nonspecific irritant reaction to 
myristyl gamma-picolinium chloride (a proprietary 
quaternary ammonium preservative) was observed. 

Information obtained from the manufacturer re- 
vealed that the only detectable impurity in meth- 
vlprednisolone acetate was methylprednisolone (ap- 
proximately 3%). To determine the specificity of the 
reaction, further intradermal tests (0.02 ml) were 
performed with 0.1% suspensions of methylpred- 
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nisolone and prednisolone powder in normal sa- 
line. Methvlprednisolone gave a positive reaction 
(10 mm erythematous papule); prednisolone pro- 
duced an equivocal 2- to 3-mm erythematous pap- 
ule. Simultaneous patch testing was performed with 
25% concentrations of methylprednisolone acetate, 
methylprednisolone, and prednisolone in petrola- 
tum. Patch tests were negative, indicating the 
inability of this technique to detect corticosteroid 
hypersensitivity in this patient. 

Further intradermal tests were performed to com- 
mercial dexamethasone phosphate and triamcino- 
lone acetonide injectable suspensions. The triam- 
cinolone acetonide suspension produced 2- to 3-mm 
erythematous papule, while dexamethasone phos- 
phate produced no reaction. Erythema around the 
injection site of triamicinolone acetonide was not 
observed in the controls. A careful clinical trial of 
periocular injections of dexamethasone phosphate 
was begun, and the patient tolerated this prepara- 
tion. 

DISCUSSION 


Adverse cutaneous or systemic re- 
actions may rarely occur to parenter- 
al, intra-articular, or oral preparations 
of hydrocortisone acetate,! hvdrocorti- 
sone,? prednisone,?^ prednisolone ace- 
tate,* methylprednisolone acetate and 
methylprednisolone sodium succinate," 
betamethasone, and dexamethasone.’ 
Allergic contact dermatitis from topi- 


cal corticosteroid preparations is more 





(Figure). (Mathias and associates). Low and high power magnifications of skin test biopsy, showing 
marked perivascular lymphocytic infiltrate in dermis, with numerous eosinophils. Mild spongiosis is 
present in overlying epidermis (left, x40; right x250). 
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frequent./77!? Tegner’ exhaustively re- 
viewed this subject; sensitizers included 
hydrocortisone, hydrocortisone acetate, 
hydrocortisone succinate, prednisolone, 
methyl prednisolone, methylprednisolone 
acetate, triamcinolone, triamcinolone ace- 
tonide, fluocinolone acetonide, fluocorti- 
lone, betamethasone, and betamethasone 
valerate. Halcinonide, fluocinonide, and 
desonide are additionally reported sensi- 
tizers.5 Alani and Alani!? reported two 
cases of allergic dermatoconjunctivitis 
from betamethasone valerate. 

Immediate hypersensitivity may be de- 
tected by intradermal injection followed 
by immediate whealing.'® Delayed hvy- 
persensitivity is usually detected by 
patch testing. Because of occasional 
false-negative results, patch testing with a 
10 to 25% increase over product use con- 
centration has been recommended.®® In- 
tradermal tests, producing erythematous 
papules at 24 to 48 hours, may also detect 
delayed hypersensitivity. 524239. Simulta- 
neous intradermal and patch tests have 
been performed in only two instances; in 
one, only the intradermal test was posi- 
tive,? whereas both were positive in the 
other.!? 

Discrepancies between epicutaneous 
patch and intradermal tests have been 
documented for several substances. Posi- 
tive patch tests but negative intradermal 
tests have been observed with nickel,'4 
paraphenvlenediamine,!? and tubercu- 
lin!$; this is known as epidermal hyper- 
sensitivity. Conversely, negative patch 
tests but positive intradermal tests have 
been reported with nickel,'4 tuberculin,!® 
neomycin,!? and several other chemi- 
cals'4; this is known as dermal hyper- 
sensitivity. Histologically, derma! hvper- 
sensitivity produces changes only in the 
dermis; epidermal changes are minimal 
or absent. Possible explanations for these 
observed differences include variable 
amounts of antigen, impaired cutaneous 
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penetration, formation of different com- 
plete antigens in epidermis or dermis, 
differences in absolute or threshold con- 
centration of antigen between epidermis 
and dermis, and rate of antigen removal. 
Where negative patch tests but positive 
intradermal tests have been observed, 
simply increasing the concentration of | 
the allergen will convert a negative patch 
test to a positive one (neomvcin).!? The 
need for intradermal tests may be elimi- 
nated by patch testing at higher concen- 
trations of antigen. 

Our case demonstrates the necessity of 
intradermal testing for suspected contact 
hvpersensitivity to corticosteroids even 
when patch tests at enhanced use concen- 
trations are negative. Despite negative 
patch tests with 25% methylprednisolone 
acetate, hypersensitivity could be demon- 
strated by intradermal testing with a dilu- 
tion of 0.001%. Although it may be ar- 
gued that methylprednisolone acetate was 
totally unabsorbed after closed epicutan- 
eous patch test application, we believe 
this is unlikely. Not only is methylpredni- 
solone acetate clinically effective as a 
topical anti-inflammatorv agent, but at 
least one case of hypersensitivity with a 
positive patch test has been reported. !? 

Precise identification of the antigenic 
substance in corticosteroid hypersensi- 
tivity may be difficult. It may be caused 
by impurities or small amounts of precur- 
sor substances in the final product,!! or to 
the vehicle itself.!5 The only detectable 
impurity in methylprednisolone acetate 
was its precursor, methvylprednisolone 
(approximately 3%); both produced posi- 
tive intradermal reactions. Although puri- 
fied methylprednisolone acetate was not 
tested, cross-reactivity is likely, 

Cross-reactivity could not be convinc- 
similar corticosteroid prednisolone, im- 
plying specificity to the methylpredniso- 
lone molecule. The small erythematous 
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papule produced by the structurally dis- 
similar triamcinolone acetonide, although 
only equivocally positive, was surprising; 
no erythema was observed in controls. 
Clinically demonstrable cross-reactivity 
in corticosteroid allergy correlates poorly 
with structural formulae. Before alterna- 
tive corticosteroids are tried, appropriate 
testing should be done first. Our patient 
had a negative intradermal test to dexa- 
methasone phosphate; he has tolerated 
periocular injections of this preparation 
without further difficulty. 

In previously reported cases, concomi- 
tant sensitization to other substances has 
been common. The clinical adverse reac- 
tions tọ the topical ophthalmic cortico- 
steroid drops in our case may have repre- 
sented contact hypersensitivity to benzal- 
konium chloride, a preservative found in 
these preparations. Delayed hypersensi- 
tivity to benzalkonium chloride is un- 
common. While higher concentrations are 
often irritating, a reproducible positive 
patch test with 0.1% benzalkonium chlo- 
ride suggests sensitization, 

Contact hypersensitivity is a rare but 
recognized complication of corticosteroid 
therapy. When allergy is suspected, pateh 
testing should be performed with en- 
hanced concentrations 10 to 25% greater 
than product use concentration. Intrader- 
mal testing with appropriate controls 
should be performed if appropriate patch 
tests are negative. 


SUMMARY 


A patient with chronic cyclitis devel- 
oped hyperemia of the episcleral and 
bulbar conjunctival vessels after retrobul- 
bar injections of methylprednisolone ace- 
tate suspension. Intradermal testing re- 
vealed the responsible allergen to be 
methylprednisolone acetate; hypersensi- 
tivity could not be demonstrated by patch 
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testing, despite use of increased concen- 
trations. 
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USE OF DILUTE DRUG SOLUTIONS FOR ROUTINE 
CYCLOPLEGIA AND MYDRIASIS 


CRAIG BROWN, M.D., AND CALVIN HANNA, PH.D. 
Little Rock, Arkansas 


The volume of solution that can be 
retained in the conjunctival sac is approx- 
imately 0.01 ml; however, commercial 
eye droppers deliver between 0.05 ml and 
0.07 ml (regular eve drops).! A patient 
being prepared for refraction with eye 
drops containing 1% tropicamide and 
1096 phenvlephrine receives at least four 
drops of solution per eye. Usually the 
patient will receive a total of 20 to 30 
drops, which corresponds to a volume of 
more than | ml. Despite these large vol- 
umes of solution containing milligrams of 
drug, only a fraction of the administered 
drug reaches the iris and ciliary muscles 
to produce mydriasis and cycloplegia. 
Part of the problem is that many commer- 
cial eye drops are excessively irritating, 
and the resulting copious tearing and 
rapid blinking wash most of the drug out 
of the eve. The volume of solution re- 
tained by the conjunctival sac for more 
than one minute, after using commercial 
regular eye drops, is only a fraction of that 
administered.? 4 We found that 0.005 ml 
and 0.01 ml (microdrops) of a 5% phenyl- 
ephrine and 0.596 tropicamide mixture 
were both nonirritating and effective in 
dilating the pupil. We evaluated regular 
drops of nonirritating mixtures contain- 
ing 1.0% phenylephrine or 0.4% hydroxy- 
amphetamine with 0.1% tropicamide or 
0.1% cyclopentolate for mydriasis and 
cycloplegia in clinic patients. 


MATERIAL AND METHODS 


Groups of ophthalmology patients re- 
quiring mydriasis and cycloplegia were 
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randomly given eve drops of hydroxyam- 
phetamine hydrobromide, phenylephrine 
HCl, tropicamide HCl, and cyclopento- > 
late HCl. Additionally, a group of sopho- 
more medical students were given drops 
in one eye as part of a physical diagnosis 
course. Patients excluded from this study 
were those with iris adhesions, no light 
perception in one or both eyes, or uniocu- 
lar glaucoma treatment with miotics. 
Group 1 received 0.005 ml-microdrops of 
a mixture of 5% phenylephrine and 0.5% 
tropicamide in one eye, and regular drops 
(0.07 ml) of 10% phenylephrine and 1% 
tropicamide in the other eye. This was 
done using sterile PE-160 polyethylene 
tubing wrapped at least four times around 
the barrel of a l-ml tuberculin plastic 
syringe and attached to the syringe 
through an 18-gauge needle. The syringe 
and tubing were filled with the drug solu- 
tion and the 0.005 ml (0.004 to 0.007 ml in 
25 trials) volume was delivered by 
squeezing the wrapped tubing between 
the thumb and forefinger (Fig. 1). Group 
2 received 0.010 ml of a solution of 5.0% 





system using a svringe, needle, and attached plastic 
tubing. Various sizes of svringes and tubing mav be 
used to produce desired volume. For consistent 
delivery of solution at least four turns (A) of the 
tubing around the barrel are necessary. The delivery 
tip (B) is kept sterile by cutting off a piece of the tip 
after each application. 
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phenylephrine and 0.5% tropicamide in 
one eye from a calibrated micropipette 
and regular drops of 1096 phenylephrine 
and 1.096 tropicamide in the other eve. 
Group 3 received regular drops of a solu- 
tion of 1.0% phenylephrine, 0.1% tropica- 
mide and 1.696 methylcellulose 400, in 


.one eye. Group 4 consisted of healthy 


medical students who received one or 
more drops of solution containing 1.096 
phenylephrine, 0.1% tropicamide and 
1.0% methylcellulose 400 in one eye. 
These solutions were prepared by mixing 
commercial solutions of 10% phenyleph- 
rine, 1.0% tropicamide with 1.0% methyl- 
cellulose 400, and, where necessarv, ster- 
ile isotonic saline. 

Before and after the application of 
drops, the pupil diameter and near point 
were measured. If mydriasis was ade- 
quate after 45 minutes, the near point was 
determined, and an ocular examination 
was conducted which included manifest 
and cvcloplegic refraction. 

The eve drops containing a solution of 
1.0% phenylephrine, 0.1% tropicamide, 
and 1.0% methylcellulose were requested 
by the clinic nurses for routine use in 
their patients. The following additional 
solutions (30 ml) were prepared and eval- 
uated: (1) 0.4% hydroxyamphetamine and 
0.1% tropicamide in Ultra Tears; (2) 1.0% 
phenylephrine and 0.1% cyclopentolate 
in Ultra Tears; (3) 1.0% phenylephrine 
with 0.1% tropicamide, or 0.2% cyclopen- 
tolate in one of each of the following: 
Adsorbobase (unknown viscosity agent), 
Contique artificial tears (296 polyvinyl 
alcohol), Lyteers artificial tears (meth- 
vlcellulose derivative), Ultra Tears lu- 
bricant eye drops (196 hydroxypropy! 
methylcellulose), Isopto Tears (/2% hy- 
droxypropyl methylcellulose), and Liqui- 
film Tears (1.4% polyvinyl! alcohol). 


RESULTS 


Group 1 consisted of 30 randomly se- 
lected patients, 15 to 80 vears old, (seven 
males, 23 females), and all had varying 
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iris pigmentation. One eye received 
microdrops of a 5% phenylephrine and 
0.5% tropicamide mixture, and the other 
eye received regular drops of both 10% 
phenylephrine and 1.0% tropicamide. 
The drops were given three times at five- 
minute intervals. The mean pupil diame- 
ter increased from 2.09 mm to 7.10 mm 
for the microdrops, and 2.10 mm to 7.39 
mm for the regular drops 45 minutes later. 
Two patients who were using 1% pilocar- 
pine drops for glaucoma therapy did not 
respond to the drugs and continued to 
receive dilating drops for several hours. 
Tearing and ocular irritation were experi- 
enced only by those eyes receiving regu- 
lar drops. The residual accommodative 
ability between 45 to 60 minutes after the 
drops was less than 2 diopters (average 
1.5 + 0.08 SEM) in 28 patients. 

Eleven male patients, 31 to 89 years 
old, made up Group 2. These subjects 
were treated as in Group 1, except a 
micropipette was used to accurately de- 
liver the 0.010-m] microdrop of a 5% 
phenylephrine and 0.5% tropicamide 
mixture in one eye. Regular drops of 10% 
phenylephrine and 1.0% tropicamide 
were used in the other eve. The time 
course of pupillary change is plotted in 
Figure 2. The difference in mydriasis or 
eveloplegia was not statistically signifi- 
cant between the two eyes of any one 
patient, and all had a residual cycloplegia 
of less than 2 diopters (average 1.4 + 0.10 
S.E.M. diopters with regular drops and 
1.5 + 0.07 SEM diopters with micro- 
drops) between 45 and 60 minutes later. 
Tearing and ocular irritation were experi- 
enced only in eves receiving regular 
drops. 

Ten patients between the ages of 31 and 
89 years old made up Group 3. They re- 
ceived regular drops of a mixture of 1.096 
phenylephrine, 0.1% tropicamide, and 
1.6% methylcellulose in one eve, and reg- 
ular drops of 10% phenvlephrine and 
1.0% tropicamide in the other eye. After 
an initial lag in pupillary dilation with 
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^ O7 ML 1% TROPICAMIDE & 10% PHENYLEPHRINE 3x 


© OVML 5% TROPICAMIDE - 5% PHENYLEPHRINE 3X 


MINUTES 


Fig. 2 (Brown and Hanna). Changes in pupil 
diameter by using regular drops (0.07 ml) of 1% 
tropicamide and 10% phenylephrine in one eye as 
compared to microdrops (0.01 ml) of 0.5% trop- 
icamide and 596 phenvlephrine in the other eve 
(Group 2). At each application time, several regular 
drops were given, but onlv one microdrop was 
given. Eleven subjects were used, and the mean and 
plus or minus standard error of the mean (SEM) is 
given in millimeters. 


the dilute solution, there was no statisti- 
cally significant difference in mydriasis 
between the pupils of a patient after 15 
minutes (Fig. 3), and each eye had a 
residual cycloplegia between 45 and 60 
minutes of less than 2 diopters (average 
1.3 diopters with both medications). 
Tearing and ocular irritation were experi- 
enced only with the use of the commer- 
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Fig. 3 (Brown and Hanna). Ten clinic patients 
were given regular drops of 1% tropicamide and 
10% phenylephrine three times in one eye, and three 
regular drops of 0.1% tropicamide and 1.0% phenyl- 
ephrine and 1.6% methylcellulose in the other eve 
(Group 3). Only at ten and 15 minutes was there a 
statistical difference (P = .01) between the means. 
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cial 10% phenylephrine and 1.0% tropica- 
mide drops. 

Group 4 consisted of 243 sophomore 
medical students who received regular 
drops in one eve. Of these, 107 students 
received a 1.096 phenvlephrine, 0.196 tro- 
picamide in 1.6% methylcellulose mix- 
ture (52 students), or Ultra Tears (55 stu- | 
dents) three times at about five-minute ` 
intervals. No ocular irritation was noted, 
and the mean pupil diameter increased 
from 4.73 mm to 7.55 mm at 40 minutes. 
These students’ eyes were adequately di- 
lated for ophthalmoscopic examination. 
The residual cycloplegia was 2 or less 
diopters in 12 out of 18 students (average 
1.8 diopters) measured at 45 minutes. The 
remaining students (136) served as the 
control group, and each received regular 
drops of 1096 phenylephrine and 1.096 
tropicamide. The mean pupil diameter 
went from 4.96 mm to 7.71 mm at 40 
minutes. Most students experienced ocu- 
lar irritation, and complained of being 
randomly chosen to receive the commer- 
cial ocular drops instead of the diluted 
ocular drops. Additionally, eyes receiving 
commercial drops of 1096 phenvlephrine 
and 1.096 tropicamide experienced an ini- 
tial dilation of the conjunctival blood 
vessel, followed by blanching. In those 
eyes receiving 1.0% phenylephrine, 0.1% 
tropicamide, and 1.6% or 1.0% methylcel- 
lulose mixtures, the blood vessels did not 
initially dilate before constricting. 

The nurses in our ophthalmology clinic 
routinely prepared patients for refraction 
by using drops of 10% phenylephrine 
with drops of 1.0% tropicamide or 1.0% 
cyclopentolate. They used several drops 
of each solution at about five-minute 
intervals. The patients usually responded 
to each drop by tightly closing their eves. 
Drops of the 1.0% phenylephrine, 0.1% 
tropicamide in 1.096 methvlcellulose so- 
lution, were studied in 50 patients. The 
results were similar to those shown in 
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Figure 3. The remaining mixtures of 
these drugs with commercial lubricating 
eye drops were tried in each of ten pa- 
tients. These mixtures contained 0.4% hy- 
droxvamphetamine or 1.0% phenyleph- 
rine with 0.1% cvclopentolate or 0.1% 
tropicamide in Absorbobase, Contique, 
Isopto Tears, Liquifilm Tears, Lyteers, or 
Ultra Tears. As with the other dilute mix- 
tures above, there was an initial lag in 
the development of mydriasis with results 
similar to those shown in Figure 2. The 
remaining solutions (about 25 ml) and a 
0.2% cyclopentolate in Ultra Tears mix- 
ture were used at random, and the extent 
of mvdriasis and cycloplegia was not 
measured. Occasionally, a transient mild 
ocular burning and stinging sensation 
was reported with the 1.0% phenyleph- 
rine and 0.1% tropicamide in Contique, 
Liquifilm Tears, or Absorbobase, or 0.2% 
cyclopentolate in Ultra Tears. The nurses 
continued routine use of 1.0% phenyl- 
ephrine with 0.1% cyclopentolate or 0.1% 
tropicamide in the more viscous Ultra 
Tears, because of the greater ease in treat- 
ing the patients. Usually, one drop was 
applied to each eye; the excess solution 
remained in the conjunctival sac, and the 
patient was then told to blink. 
DISCUSSION 

Commercial drops of mydriatic drugs, 
such as 2% hydroxyamphetamine, 10% 
phenylephrine, 1.0% tropicamide, or 
1.0% cyclopentolate, contain a variety of 
other chemicals, such as stabilizers, pre- 
servatives, and buffers. A mixture of these 
chemicals and the active drug in water 
vield an irritant solution. To illustrate the 
degree of ocular irritation caused by 1.0% 
cyclopentolate, some ophthalmologists 
will first use a drop of local anesthetic. 
The results of our study strongly suggest 
the active drugs; that is, hydroxyampheta- 
mine, phenylephrine, tropicamide, and 
cvclopentolate, as the major irritant in the 


*e 


CYCLOPLEGIC AND MYDRIATIC DRUG SOLUTIONS 823 


commercial drops, since the dilute solu- 
tions with the same concentration of pre- 
servatives and buffers are not irritating. 
The microdrops of 5% phenylephrine 
with 0.5% cyclopentolate or 0.5% tropica: 
mide are innocuous, and as effective as 
regular drops of 10% phenylephrine and 
1.0% cvclopentolate or 1.0% tropicamide 
in producing mydriasis and cycloplegia. 
The difficulty with using microdrops is 
delivering such small volumes of solu- 
tion. However, it was found that dilute 
preparations of these drops were relative- 
ly nonirritating, and at the same time, 
effective when used as ocular regular 
drops. Although regular drops of 0.2% 
cyclopentolate in Ultra Tears were gener- 
ally nonirritating, the 0.5% and 1.0% 
commercial drops of this drug lead to a 
burning sensation. Higher concentrations 
of phenylephrine, cyclopentolate, and 
tropicamide in select vehicles may be 
used to produce a faster onset of mydria- 
sis, as long as these preparations do not 
lead to excessive tearing. 
Pharmacokinetic studies in rabbits 
have indicated that an improved delivery 
of pilocarpine occurs when the instilled 
volume is reduced.?4 Pilocarpine solu- 
tions can induce excessive tearing which 
immediately dilutes the instilled drops. 
The reduced instilled volume,** or possi- 
bly a more dilute solution with a viscosity 
agent, would be more effective in deliver- 
ing drug to the eye. Blinking, squeezing, 
or fluttering the eyelids markedly increas- 
es the washout of the instilled eye drops 
through the lacrimal outflow system.? The 
washout can be large enough that little 
drug is available for absorption,®® and 
this loss of drug is slowed by keeping the 
evelids open for several seconds after 
application of the drops or by gently 
closing the eyelids.® The amount of drug 
that is removed by the lacrimal outflow 
system after the application of a number 
of drops of 1096 phenylephrine is enough 
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to induce systernic side effects,? and pos- 
sible toxicity.8 The use of dilute solutions 
of mydriatics and cycloplegics, or reduc- 
ing instilled volume, should decrease the 
possibility of systemic toxicitv associated 
with 'the use of these drugs in infants.? 


SUMMARY 


Clinic patients and students were given 
several regular drops of commercial 1096 
phenylephrine HCl, and 1.0% cyclopen- 
tolate HCl or 1.096 tropicamide HCl. 
The drops were given three times at five- 
minute intervals. Mydriasis and cyclo- 
plegia were determined and compared 
with the results obtained by using one of 
the following: microdrops (0.005 or 0.01 
ml) of a mixture of 596 phenylephrine 
HC] and 0.5% tropicamide HCl, or reg- 
ular drops of mixtures of 196 phenyleph- 
rine HCl, or 0.496 hydroxyamphetamine 
hydrobromide with 0.196 cyclopentolate 
HCI, or 0.1% tropicamide in a vehicle of 
1.6% or 1.0% methylcellulose 400, or arti- 
ficial tears or lubricants (Absorbobase, 
Contique, Isopto Tears, Liquifilm, Ly- 
teers, Ultra Tears). Except for an initial 
lag in the production of mydriasis with 
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the diluted mixtures, the results were sim- 
ilar for all preparations. The diluted solu- 
tions produced little ocular irritation or 
tearing. 
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STEREOSCOPIC ACUITY MEASUREMENT IN APHAKIA 


MILES A. GALIN, M.D., AND IRVING BARAS, M.D. 


New York, New York 


The difficulties inherent in adequately 
correcting the aphakic eve with spectacles 
include magnification, chromatic aberra- 
tion, spherical aberration, pin cushion 
distortion, visual field restriction, and 
ring scotoma.!? Additionally, the unilat- 
eral aphakic patient encounters aniseiko- 
nia. Some unilateral aphakic patients can 
be trained to wear a unilateral cataract 
spectacle if only the central portion of the 
spectacle lens is used.? This data rein- 
force the concept that the main drawback 
to wearing a unilateral cataract spectacle 
is not the aniseikonia, but the swirling 
diplopia produced by the prismatic effect 
of the cataract glass as the eye moves off 
center. This induced prismatic effect may 
be corrected by arbitrarily reducing the 
peripheral power of an aphakic lens by 4 
diopters to compensate for the increased 
vertex distance created by looking off 
center, while the spectacle remains fixed. 
In the unilateral aphakic patient, and the 
bilateral aphakic patient, however, there 
are. no published data that support the 
benefits of these spectacles relative to 
their function, and not just their appear- 
ance. 

The monocular aphakic patient usually 
must wear a contact lens. Because many 
patients cannot successfully use contact 
lenses, ocular surgeons have begun using 
intraocular lenses during cataract extrac- 
tion, particularly in the elderly. 

We have cared for many bilateral 
aphakic patients who wear a contact lens 
on one eve and have a pseudophakic lens 
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in the other. Although visual acuity may 
be equal in both eves, or sometimes better 
in the eye with the contact lens, these 
patients usually prefer, for mechanical 
reasons, the pseudophakic eve. They do 
not use the contact lens and slowly aban- 
don it or request an implant in the already 
aphakic eye. For this reason, we com- 
pared and evaluated the binocular efh- 
ciency and visual performance, not just 
visual acuity, of aphakic patients correct- 
ed with spectacles, contact lenses, and 
intraocular lenses. 


SUBJECTS AND METHODS 


We studied 509 patients with visual 
acuity of at least 6/12 (20/40) in each eye, 
a visual level which was arbitrarily cho- 
sen to eliminate the effect that impaired 
vision has on binocular function and to 
be able to achieve realistic comparisons. 
A past history of strabismus, amblyopia, 
or retinal or corneal disease excluded the 
patient from the study. The majority of 
pseudophakic patients (9096) had Fyodor- 
ov Sputnik lenses, some had iris clip 
lenses, and a few had iris suture lenses. 
The majoritv of contact lens wearers used 
hard lenses (80%); the others used soft 
lenses. 

The patients were divided into the fol- 
lowing groups: 

(1) Bilateral aphakia: corrected with 
spectacles; corrected with bilateral con- 
tact lenses; corrected with bilateral pseu- 
dophakes; and corrected with a contact 
lens in one eve and a pseudophake in the 
other. (2) Monocular aphakia: corrected 
with a contact lens; and corrected with a 
lens implant. 

The following tests were performed on 
each patient: (1) prism cover measure- 
ments at distance and near; (2) near point 
of convergence; (3) convergence and di- 
vergence amplitudes at distance and near; 


i 


* 
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(4) measurement of subjective angle on 
the synoptophore; (5) measurement of fu- 
sional amplitudes on the synoptophore 
using foveal targets, macular targets, and 
„peripheral targets; (6) testing for suppres- 
sion by using a Polaroid vectograph slide 
at distance; (7) measurement of stereo- 
scopic acuity at distance by using a Polar- 
oid vectograph slide; and (8) measure- 
ment of stereoscopic acuity at near by 
using a Polaroid Titmus test. 

Additionally, we studied 19 patients for 
aniseikonia with the space eikonometer. 
Polarized tests present monocular clues 
that would be eliminated by random dot 
stereograms, but we used them because 
they are common and our data compara- 
tive. 

RESULTS 

Analysis of the data revealed that stereo- 
scopic acuity levels yielded the most 
clinically useful and consistent results for 
judging and comparing certain aspects of 
binocular performance. Stereoscopic acu- 
ity at distance of one minute of arc was 
best achieved by the bilateral contact lens 
group. At two minutes of arc, although 
the differences between the groups de- 
creased significantly, the bilateral contact 
lens wearers still performed the best. At 
near, the bilateral contact lens and the 
bilateral implant lens groups performed 
about equally at the 40 second of arc level 
(Table 1). 
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The monocular lens implant patients 
performed better than the contact lens 
group both at distance and near (Table 2). 
Space eikonometry confirmed that image 
sizes were larger in contact lens wear- 
ers than in lens implant wearers, but 
rarely more than 5%. The eikonometric 
measurements were not clinically sig- 
nificant. 


DISCUSSION 


Visual acuity, stereoscopic acuity, fu- 
sional convergence amplitudes, forms 
and size of peripheral fields, color appre- 
ciation, image size, accommodation, de- 
gree of spherical and chromatic aberra- 
tion, and refractive errors are only a few 
of the components of the totality of the 
quality of vision. We still do not know 
how to match and compare all these 
physiological variables to determine 
which eve has the best vision. 

Stereoscopic acuity levels are a mea- 
surement of some of the higher degrees of 
fusion, and therefore, of the efficiency of 
the binocular process. Using orthoptic 
machines and devices such as Polaroid 
filters seem artificial because they do not 
give a true picture of real ocular function 
in life and space, but for comparative 
purposes, these devices do provide useful 
measurements. In theory, the use of real 
space tests, such as the Howard-Dohlman 
apparatus or the Verhoeff Stereopter, 
might be more acceptable, but in practice, 


TABLE 1 
STEREOSCOPIC ACUITY IN BILATERAL APHAKIA 


No. of 
Lenses Patients 
Bilateral spectacles 60 
Bilateral contact lenses 45 
Bilateral pseudophakes 30 
Contact lens and pseudo- 
phake 98 








...Distance* ^^ Near" — 

1 Min 2 Min AO Sec 50 See 
of Are of Arc of Arc of Arc 
60 i5 25 40 
80 37 53 SO 
50 70 50 70 
AT 64 44 58 





"The numbers in each column refer to the percentage in each group able to achieve the indicated 
stereoscopic acuity levels at distance on a Polaroid vectograph slide and at near on the Polaroid Titmus test. 
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TABLE 2 
STEREOSCOPIC ACUITY IN MONOCULAR APHAKIA 











, Distance’ a B Near” | 
No. of l Min 2 Min 40 Sec 50 Sec 
Patients of Arc of Arc of Arc ef Arc 
Contact lens 54 48 63 22 44 
Pseudophake 222 60 72 51 65 


*The numbers in each column refer to the percentage in each group able to achieve the indicated 
stereoscopic acuity levels at distance on a Polaroid vectograph slide and at near on the Polaroid Titmus test. 


their results are as obscure as those of 
visual function. 

Contact lens wearers see larger images 
than do pseudophakic wearers.*$ The an- 
iseikonia produced does not, in general, 
seem to be an impediment to fusion or 
function, and therefore, we question the 
need to reduce the power of the pseudo- 
phake for this purpose.* 

For the components of the visual proc- 
ess we have analyzed the influence of 
contact lenses and pseudophakes on bin- 
ocular function. Both result in visual per- 
formance superior to that of spectacles. 
Patients who have a contact lens in one 
eye and an implant in the other eye prefer 
the implant because of convenience rath- 
er than an optical or physiologic factor. 
Spectacles with reduced peripheral 
power do not compete with the superiori- 
ty of contact lenses or intraocular lenses. 
These are the methods preferred for treat- 
ment of aphakia despite recent protesta- 
tions of how good aphakic vision is with 
spectacles. 

The use of an intraocular lens is a 
surgical choice. Formerly, some physi- 
cians tried to justify the use of intraocular 
lenses rather than contact lenses, on the 
basis:of binocular function, eisokonia, 
and related categories. These considera- 
tions are more apparent than real in com- 
paring these two types of visual rehabili- 
tation. The implant provides as good an 
available optical system as is possible for 
aphakia. If the nature of the patient, sur- 


geon, or eye precludes implantation, con- 
tact lenses are an adequate alternative. 


SUMMARY 


We performed a variety of tests to as- 
sess binocular function on monocular 
aphakic patients wearing contact lenses, 
monocular pseudophakic patients, bilat- 
eral spectacle-wearing aphakic patients, 
bilateral aphakic contact lens wearers, 
and bilateral pseudophakic patients. 
Stereoscopic acuitv levels at distance 
and near when visual acuity was at least 
6/12 (20/40) provided the most useful 
data. Pseudophakic patients and contact 
lens wearers performed equally well and 
outperformed spectacle wearers. Implant 
patients did not have superior stereo- 
scopic acuity. 
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TRAUMA TO THE LACRIMAL SYSTEM IN CHILDREN 


FRANK A. BILLSON, F.R.C.S., F.A.C.S., HUGH R. TAYLOR, FRAG LS. 
AND CREIG S. Hoyt, M.D. 


Parkville, Victoria, Australia 


In 1973, McDowell! described the im- 
portance and methods of establishing pa- 
tency of the lacrimal drainage system 
after injury. We describe herein the re- 
sults of repair of damage to the lacrimal 
drainage system in patients at a children's 
hospital and the problem of treatment of 
lacrimal obstruction in children caused 
by congenital obstruction and other fac- 
tors. All the surgery of traumatic cases 
was performed or supervised by one of us 
(F. A. B.). 

We classified injuries in two groups: (1) 
injuries to the nasolacrimal duct, usually 
associated with fractures of the orbit and 
lateral wall of the nose including frac- 
tures of the middle third of the face, and 
(2) injuries to the canalicular system, most 
commonly avulsion injuries caused by 
hooks or dog bites. 


MATERIAL AND METHODS 


Nasolacrimal duct injuries—A  dacro- 
cystorhinostomy will usually relieve ob- 
struction of the nasolacrimal duct caused 
by injury. A near-vertical incision is made 
through a point just medial to the mid- 
point between the nasion and inner can- 
thus (Fig. 1). The orbicularis is split with 
mosquito forceps so that the angular vein 
is not incised. The margin of the orbit is 
revealed in the depth of the incision, and 
the insertion of the medial palpebral liga- 
ment is defined. Skin edges are retracted, 
and anterior and posterior flaps are fash- 
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ioned from the lacrimal sac. One need not 
hesitate to divide the medial palpebral 
ligament close to its insertion to the fron- 
tal process of the maxilla if it improves 
exposure. The thin bone of the lateral 
wall is then removed with rongeur bone- 
cutting forceps to reveal the nasal mucous 
membrane which is then fashioned into 
an anterior and posterior flap. The flaps 
are sutured with 7-0 black silk to the 
respective anterior and posterior flaps of 
the lacrimal sac. A drainage tube is not 
inserted. If the medial canthal ligament 
has been divided, it is reconstituted with 
6-0 nylon. 

Age is no barrier for this procedure; the 
voungest child in our series was 7 months 
old at the time of surgery (Fig. 1). 

Probing of nasolacrimal duct is done 
chiefly in cases of congenital obstruction 
and in trauma cases when the middle 
third of the face is fractured (the probing 
is helpful if done earlv when fractures 
are being reduced). However, the trauma 
cases reported in this series were referred 
late, and probing in these cases proved to 
be a futile maneuver. 





x 





Fig. 1 (Billson, Taylor, and Hoyt). Site of incision 
for dacrocystorhinostomy in a 7-month-old infant. 
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Technique for probing of congenital na- 
solacrimal duct obstruction—Probing is 
deferred in infants until the age of 6 
months unless infection is troublesome or 
there is a congenitally encysted mucocele 
requiring urgent treatment. Many cases 
spontaneously resolve with simple meas- 
ures such as pressure over the site of the 
tear sac performed three or four times a 
day by the suitably instructed mother. 

In small babies, we probe the duct 
under general anesthesia by means of 
Foster probes (Fig. 2) usually 0.6 to 0.8 
mm in diameter. If there is a mucocele, 
the tear sac is irrigated with Neosporin 
until the fluid passes freely and visibly 
from the other punctum. The probe is 
then passed through the upper canalicu- 
lus and down the nasolacrimal duct. The 
surgeon often will encounter obstruction, 
experienced as a slight increase in resist- 
ance to the probe as it punctures the 
mucous membrane beneath the inferior 
turbinate and the probe is then removed 
and a silver lacrimal cannula of similar 
diameter to the probe is then passed via 
the upper canaliculus down the nasolacri- 
mal duct. With a transparent plastic cath- 
eter.leading from the pharynx and out the 
mouth to allow observation of fluid 
sucked from pharynx, fluorescein-stained 
saline is injected down the silver cannula 
and its appearance in the catheter verifies 
patency. Alternatively the face mask is 
removed, the infant turned on its front, 





Fig. 2 (Billson, Taylor, and Hoyt). Foster probes 
used for probing nasolacrimal duct. 
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with neck extended, and saline is gently 
injected down the cannula in the nasolac- 
rimal duct to be observed as it drops from 
the nose, verifying the nasolacrimal duct 
has been opened. If any doubt still exists, 
the first probe is reintroduced into the 
nasolacrimal duct and a second probe is 
passed into the nose beneath the inferior 
turbinate. The surgeon can feel the first 
probe with the second probe, and if mu- 
cous membrane intervenes, rubbing the 
probes together will remove the mucous 
membrane obstruction. This maneuver is 
valuable in cases (often repeatedly 
probed before referral) in which one as- 
sumes the probe has passed down the 
nasolacrimal duct and lifted the mucous 
membrane beneath the inferior turbinate 
rather than perforated it. 

Canalicular injuries—Primary repair of 
the severed canaliculus requires some 
form of splint to align the lumen of the 
severed ends of the canaliculus. The 
splint used is Silastic tubing with a 0.6- 
mm internal diameter (Fig. 3). 

The operating microscope is useful in 
identifying the cut ends of the canalicu- 
lus. Retrograde placement of the pigtail 
probe is preferable because the risk of 
false passage is reduced by this method. A 


6:0 NYLON 


SILASTIC 
TUBE 


TEAR SAC 


N 


TORN CANNICULUS 


Fig. 3 (Billson, Tavlor, and Hoyt). Diagram shows 
Silastic tubing with 0.6-mm internal diameter used 
as a splint to align lumen of canaliculus. 6-0 mono- 
filament nvlon holds ends of tubing in apposition to 
complete splint. (Tube rotated to bring knot inside 
upper canaliculus.) 
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6-0 monofilament nvlon is attached to the 
eye of the pigtail probe (pigtail probes 
with hooks catch tissues and increase 
damages and should not be used). The 6-0 
nylon is drawn through the lumen of the 
canaliculus by the pigtail probe. The 6-0 
nylon is then attached to the Silastic tub- 
ing (down which a second piece of 6-0 
nylon has been threaded) and drawn into 
position. The Silastic is cut and the nylon 
previously placed in its lumen tied to 
complete the circular splint (Fig. 4). The 
ends of the knot are cauterized and the 
splint moved to bring the knot into the 
upper canaliculus (Fig. 5) so that the knot 
does not rub against the globe. The splint 
is left in place for two to three months 
before being removed. 

The several pericanalicular tissues are 
drawn together with 10-0 monofilament 
nylon and skin closed with 6-0 black silk 
sutures. 

The timing of surgery depends on the 
presence or the absence of swelling. In 
most cases, the amount of swelling is not 
appreciable and immediate repair may be 
undertaken. If swelling is appreciable, a 





Fig. 4 (Billson, Taylor, and Hoyt). Photograph of 
6-0 nylon being tied to complete the Silastic splint. 
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Fig. 5 (Billson, Taylor, and Hoyt). Silastic splint 
in situ two months after insertion. Absence of water- 
ing with splint in situ is good prognostic sign. 


delay of one or two days may be necessary 
before surgery to allow the swelling to 
subside. 


RESULTS 


The success of repair was judged by 
freedom from epiphora outdoors, patency 
to syringing; In some cases, to determine 
the results, we instilled fluorescein 2% 
and examined the nasopharynx with co- 
balt blue light and held the upper evelid 
away from the globe to exclude dye pas- 
sage via the upper canaliculus. 

Results of repair of traumatic obstruc- 
tion of the lacrimal drainage system (Ta- 
ble 1) were contrasted with the overall 
results of surgical relief of lacrimal ob- 
struction from all causes (Table 2). In this 
series dacrocystorhinostomy was effec- 
tive in all 27 cases regardless of the cause 
of nasolacrimal duct obstruction. Probing 
was successful in 333 of 350 (95%) of the 
cases of congenital nasolacrimal duct ob- 
struction, but unsuccessful in traumatic 
obstruction when not done at the:time of ` 
fracture reduction. The follow-up period 
was six months to five vears. 

Immediate repair of canalicular injuries 
was effective in 12 of 16 cases. (In this 
series all cases referred involved injuries 
to the lower canaliculus.) 
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TABLE 1 
RESULTS OF SURGICAL REPAIR AFTER TRAUMA TO LACRIMAL SYSTEM 














No. of No. of Patients with , 
No. Patients Relief of * 
Site of Patients Tvpe of Injurv With Injuries Symptoms 
Canaliculus 16 Rupture 
Dog bite 9 
Fall on hard object 12 
or hook 4 
Stick thrust in eve 3 
Nasolacrimal Fracture of orbit 9 
duct 10 
Avulsion of lateral 10 
tip of nose l 
DISCUSSION 


mucocele. The success rate of the dacro- 

In the children described in this study, cystorhinostomy was 100%. In all but one 
obstruction of the nasolacrimal duct was case, the canaliculi were patent. The ex- 
less commonly the result of trauma than ception required an indwelling Silastic 
of congenital obstruction, in contrast to tube that was placed in the canaliculi at 
injuries to the canaliculi in which avul- the time of the dacrocystorhinostomy, ac- 
sion injuries were the predominant cause cording to the technique described by 
of obstruction. Werb? and recently advocated by Rogers.? 

In congenital obstruction of the naso- Trauma to the nasolacrimal duct was 
lacrimal duct, the technique described for most often associated with fracture of the 
probing relieved the obstruction in al- facial bones (including the middle third 
most all cases including several cases in of the face), particularly, in car accidents 
which there had been repeated probing (Fig. 6). Campbell,? who had developed 
before referral. In the few cases in which macrodacryocystography since Van Der 
patency had not been established, dacro- Plaats early description, analyzed the 
cystorhinostomy was successful. In trau- anatomy of the lacrimal drainage system 
matic obstruction, dacryocystorhinos- with macrodacryocystograms and dissec- 
tomy was required, and in this series, it tion of cadavers. He stated that obstruc- 
was deferred until the child developed a tion of the nasolacrimal duct occurred in 


TABLE 2 
RESULTS OF SURGERY FOR LACRIMAL OBSTRUCTION* 


No. No. of Patients With 

Site Operation of Patients Relief of Symptoms 
lacrimal Probing 350 333 
duet Dacrocystorhinostomy 27 27 
Canaliculus Pigtail probe 16 12 


Silastic tube 


*Royal Children's Hospital, Melbourne, July 1971 to January 1976. 
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Fig. 6 (Billson, Taylor, and Hoyt). Thirteen-vear- 
old boy, front passenger in car accident who was not 
wearing a seat belt, sustained middle third fractures 
of face and three months later had bilateral lacrimal 
sac abscess. Subsequent bilateral dacrocystorhinos- 
tomy (arrows point to incisions) established tear 
drainage. At surgery, fractures involved both naso- 
lacrimal ducts. 


12% of fractures of the middle third of the 
face.® Traumatic obstruction of the naso- 
lacrimal duct is often overlooked initially, 
and it only becomes obvious with the 
later development of epiphora and infec- 
tion. Surgery is often tedious because of 
the distorted anatomy, bony fragments, 
and callus formation. Mustarde? advocat- 
ed dacrocystectomy for traumatic ob- 
struction associated with fractures if in- 
fection of the tear sac is present. Our 
experience with children suggests that 
a dacrocystorhinostomy is worth at- 
tempting first. If the physician pavs close 
attention to clinical signs and history, 
dacryocystography, in our experience, is 
unnecessary to manage nasolacrimal duct 
obstruction in children. 

Congenital obstruction of the canalicu- 
lus is rare and is caused by a failure of 
canalization. If both canaliculi are exten- 
sively obstructed, surgery is usually de- 
layed until after the age of 12 years. 
Symptoms in these cases are usually mild 
and are not attended by infection. Trau- 
matic obstruction is usually caused by 
severence of the canaliculus. With trau- 
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matic obstruction of the nasolacrimal 
duct, delayed repair gives good results. 
We try to recognize canalicular injuries 
early, and if swelling is minimal, we* 
perform early primary repair. If apprecia- 
ble swelling is present, we delay repair 
for a few days to allow the swelling to 
subside. Successful primary repair was 
achieved in 12 (75%) of 16 cases. 

Canalicular injuries in children in this 
series were most often associated with 
dog bites or tearing injuries caused by 
hooks. The dog bite was often caused by 
the family pet, and in most cases ap- 
peared to have been a reflex response 
rather than an indication of the disposi- 
tion of the animal. Recognition of these 
injuries is sometimes difficult, and we did 
not hesitate to perform an examination 
under anesthetic to define the problem 
more clearly and exclude injury to the 
canaliculus. Sometimes the external inju- 
ry to the eyelid was minimal. 

Obstruction of lacrimal drainage is 
rarely associated with epiphora unless 
there is reflex irritation.! As long as one of 
the canaliculi is patent, epiphora will not 
be troublesome.’ The criteria for cure was 
the lack of epihora in a normal warm 
indoor environment.' 

The soft 0.6-mm internal diameter Si- 
lastic tube was left in place for two to 
three months and was tolerated without 
discomfort or complications, and the chil- 
dren attended school and continued par- 
ticipating in sports. Successful results 
were achieved in 12 of 16 cases according 
to the following criteria: no epiphora in. 
the wind and patency to syringing. Three 
of these cases required surgery later for 
other reasons, and the canaliculus was 
patent to syringing in each case. j 

In cases with obstruction of the com- 
mon canaliculus, which, in our experi- 
ence, usually results from congenital ab- 
sence of the canaliculi, we delay repair. 
until after the age of 12 years, when the 
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Fig. 7 (Billson, Taylor, and Hoyt). Injury of lower 
eyelid involving canaliculus (arrow points to punc- 
tum). Dog's tooth avulsed eyelid. 


child is more cooperative and the correct 
management of Reinecke or Lester Jones 
tubes is easier. 

With increasing use of the microscope 
and the simplification of repair by means 
of -new materials, one should perform 
surgery to attempt to restore the anatomy 
and function of a damaged area. In early 
canalicular repair, canalicular function 
may be restored and the eyelid may be 
repaired (including better apposition to 
the eyeball) (Figs. 7 and 8). 


SUMMARY 


We repaired damage to the lacrimal 
drainage system in a series of 393 chil- 
dren who had lacrimal obstruction caused 
by congenital obstruction or facial inju- 
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Fig. 8 (Billson, Taylor, and Hoyt). Accurate repair 
of ruptured canaliculus and eyelid in case depicted 
in Figure 7 provides anatomic and functional im- 
provement. 


ries. Delayed surgery for traumatic ob- 
struction of the nasolacrimal duct in chil- 
dren, including infants, was successful 
in all cases. 
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OPHTHALMIC FEATURES OF CHROMOSOME DELETION 4p^ 
(WOLF-HIRSCHHORN SYNDROME) 


LLOYD M. WILCOX, JR., M.D., AND LIONEL BERCOVITCH, M.D. 


Boston, Massachusetts 


AND 
RUFUS O. HOWARD, M.D. 


New Haven, Connecticut 


In 1965 Wolf and associates,'? and 
Hirschhorn, Cooper, and Firschein? de- 
scribed patients who had partial deletion 
of the short arm of a B-group chromo- 
some, but whose clinical features were 
somewhat different from the cri-du-chat 
syndrome, the only B-deletion syndrome 
recognized at that time. Chromosome 
techniques available then could not dif- 
ferentiate between the two clinical types, 
although autoradiographic studies sug- 
gested a difference.4 Giemsa banding 
techniques have demonstrated that differ- 
ent B-group chromosomes were involved 
and that there were two separate anom- 
alies.^$ The cri-du-chat syndrome in- 
volved a partial deletion of the short arm 
of chromosome 5, with a break point 
occurring in region 1 of the short arm, and 
a frequent interstitial deletion involving 
the two terminal bands designated 
5p 14-1578 (Fig. 1). The Wolf-Hirsch- 
horn syndrome is associated with partial 
deletion of the short arm of the fourth 
chromosome, designated by international 
convention as 4p 16, the number 4 
denoting the chromosome, the letter p the 
short arm, and 16, the possible band of a 
typical break.5? Recent reports suggest 
less variability with 4p^ than with 5p7, 
but breaks may be interstitial or terminal, 
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CHROMOSOME 4 CHROMOSOME 5 


Fig. 1 (Wilcox, Bercovitch, and Howard). Banded 
chromosomes in metaphase 4p~ left and 5p. right. 
Note the similarity and proposed breakage sites on 
the short arms. 


possibly involving band 1 (4p11) or band 
5 (4p15.2).819 To date, about 40 cases of 
the chromosome anomaly 4p- have been 
published; the occurrence of 4p^ is 
thought to be more rare than the reported 
incidence of less than 1/25,000 live births 
for the 5p^ syndrome.!! 

We report herein the ocular findings of 
three patients with the 4p^ anomaly. 


CASE REPORTS 


Case I—A white female infant weighing 2,200 g 
was born to a 26-vear-old, gravida 3, para 2 mother at 
35 weeks' gestation on March 3, 1975. 

A single umbilical artery and generalized edema 
were noted at birth. She was transferred to the 
Boston Floating Hospital for Infants and Children, 
Boston, Massachusetts, where additional abnormali- 
ties were diagnosed. The child had generalized 
hypotonia, hyporeflexia, microcephaly, low-set ears, 
pre-auricular sinus, midline scalp defect, flat nasal 
bridge, micrognathia, cleft of hard and soft palate, 
hypoplastic nipples, ventricular septal defect, and 
clinodactyly of both fifth digits. 

Ocular examination at 18 months (Fig. 2) revealed 
mild epicanthal folds with bilateral blepharoptosis, 
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Fig. 2 (Wilcox, Bercovitch, and Howard). Case 1, 
age 18 months. The typical facies in 4p~, especially 
antimongoloid fissures, blepharoptosis, flat nasal 
bridge, and low-set ears. 


antimongoloid eyelid fissures, appearance of hyper- 
telorism confirmed radiologically, and unrestricted 
ocular motility with an alternating exotropia of ap- 
proximately 35 prism diopters. The interpupillarv dis- 
tance was 52 mm. The inner canthal distances mea- 
sured 30 mm, and the outer canthal distances were 
83 mm. She would fixate briefly with the right eve 
but not follow, and would not fixate or follow with 
the left eye. Intraocular pressure was 14 mm Hg 
by applanation in both eves. The central corneas 
were clear for approximately 9 mm in diameter. A 
small band of peripheral cornea was scleralized. 
Both pupils were displaced nasally and slightly 
inferiorly. The anterior iris surface was feathery and 
suggested stromal atrophy because of prominent 
radial iris vessels (Fig. 3). There was a prominent 
anterior ring of Schwalbe from 3 to 9 o'clock inferi- 
orlv in both eves. Dense iris processes were visible 
360 degrees on gonioscopv, which inserted into 
Schwalbe's line, and the anterior chamber was deep. 
Both lens and vitreous were clear. The optic nerves 
had a pronounced elliptical shape, deep central cup, 
and separate emergence of arteries and veins; the 
inferior nasal vessels were absent. The retinal ves- 
sels were tortuous, and foveal reflexes were absent. 

Sustained optokinetic nvstagmus response with 
either eve was negative. The Schirmer tear test No. 1 
was normal. Cyclopentolate refraction revealed 
R. E.: x3.00 - 0.75 axis cyl 170; L.E.: 43.50 - 1.25 
axis cyl 180. Patterned visual-evoked responses ob- 
tained at 1 vear of age showed maximum amplitude 
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Fig. 3 (Wilcox, Bercovitch, and Howard). Case 1. 
Riegers anomaly; atrophy of anterior stroma, pos- 
terior embrvotoxon, and ectopic pupil noted. 


of a 30-minute check, and background noise consis- 
tent with poor visual acuity. Signals were obtained 
at 16 flashes per second, suggesting cone function. 
The electroretinogram obtained under anesthesia 
showed normal light-adapted response. X-rays of the 
skull and facial bones were consistent with micro- 
cephaly, hypoplasia of the maxilla, and hypertelor- 
ism. Chromosome analysis on leukocytes, using a 
Giemsa banding technique, revealed a karyotype 46, 
XX, 4p. 

The parents and the two siblings were phenotvpi- 
cally normal. The parents had normal chromosomes 
when examined by Giemsa banding. 

Case 2—A white male infant weighing 2,300 g 
was born to a 28-year-old, gravida 2, para 1 mother at 
35 weeks' gestation in October 1959. At birth he had 
hvporeflexia and hypotonia. Another examination 
revealed that he had microcephaly, low-set ears, 
synophrys, malar hypoplasia, high arched palate, a 
depressed area from an occipital scalp defect, and 
profound retardation. He has lived in an institution 
for the retarded for most of his life. An electroen- 
cephalogram showed diffuse cortical damage. A 
chromosome karyotype by a Giemsa banding tech- 
nique showed 46, XY, 4p~. 

An ocular examination at age 18 vears (Fig. 4) 
showed the patient could briefly fixate on a light and 
follow, but the responses were inconsistent and 
unsustained. Blepharoptosis, moderate exophthal- 
mos, and antimongoloid palpebral fissures were 
present bilaterally. There was hypertelorism with an 
interpupillary distance of 67 mm. The inner canthal 
distance was 30 mm, and the outer canthal distance 
was 85 mm. The Schirmer test No. 1 was normal 
bilaterally. Schiøtz intraocular pressures were 
15.6 mm Hg bilaterally. Both clear corneas measured 
10 mm. Both pupils were ectopic, being displaced 
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Fig. 4 (Wilcox, Bercovitch, and Howard). Case 2. 
age 18 vears. 


slightly superior and nasal. Iris crypts were absent, 
but the stroma was not atrophic. On gonioscopy, the 
iridocorneal angle was open to the posterior trabec- 
ulum for 360 degrees; scattered iris processes insert- 
ed into Schwalbe’s line bilaterally. The lens and 
vitreous were clear. A crescent-shaped, peripapil- 
lary, slate-gray pigmentation about one disk diame- 
ter in width was present on the temporal disk margin 
of each eye; all retinal vessels emerged on the nasal 
rim of the disk; a thick veil of grayish glial tissue 
obscured the nasal margins of the disk. Foveal 
reflexes were present bilaterally. 

Case 3—A white male weighing 2,100 g was born 
by cesarean section to a 27-year-old, gravida 5, para 
4 mother at 36 weeks’ gestation. The physical 
findings included a flat hemangioma of the back, 
hypospadias, bilateral inguinal hernias 
quently surgically repaired), microcephaly, diastasis 
recti, and lumbar scoliosis. The patient has had ten 
episodes of pneumonia and generalized seizures, 
controlled with phenytoin. At present he is bedrid- 
den, profoundly retarded, and lives in an institution 
for the retarded. Chromosomal analysis by a Giemsa 
banding technique revealed 46, XY, 4p . 

An ocular examination at age 23 vears (Fig. 5), 
revealed that he had synophrvs and bilateral blephar- 
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Fig. 5 (Wilcox, Bercovitch, and Howard). Case 3, 
age 23 vears. 


optosis. There was apparent hypertelorism, and 30 
prism diopters of exotropia. The interpupillary dis- 
tance was 50 mm. The inner and outer canthal 
distances measured 30 mm and 78 mm, respectively. 
The ocular motility was unrestricted. He had a brief, 
unsustained fixation of light, but failed to follow, 
and there was no response to an optokinetic stimu- 
lus. Refraction with cyclopentolate HCl was approx- 
imately —5.50 - 0.75 axis cyl 180 in each eye. The 
Schirmer test No. 1 was normal in both eyes? The 
intraocular pressure was 17.6 mm Hg in the right 
eve and 15 mm Hg in the left eye. The corneal 
diameter measured 9.5 mm in each eve, and ap- 
peared to be reduced by mild scleralization. Pupils 
were displaced slightly nasally, and the pupillary 
response was sluggish in both eyes. Gonioscopy 
revealed that the iridocorneal angles were open to 
the scleral spur for 360 degrees, and iris processes 
were absent. The lens and vitreous were clear. Both 
optic nerves had extreme cupping, a cup:disk ratio 
of about 0.7, and pallor with atrophy extending to 
the rim temporally. The retinal arteries and veins 
were tortuous. 


DISCUSSION 


The prominent clinical features!?^!4 in 
the chromosome deletion 4p^ syndrome 
include low birth weight, profound men- 
tal retardation, microcephaly, and a rela- 
tively characteristic phvsiogonomy of 
carp-like mouth, broad-based nose, low- 
set ears, hypertelorism, and antimon- 
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goloid palpebral fissures. Many of the 
affected individuals will also have a 
midline scalp defect, preauricular sinus 
or dimples, midline oropharyngeal de- 
fects (cleft lip or palate, nose abnor- 
malities, micrognathia), genito-urinary 


abnormalities in the males, congenital 


heart disease (atrial or ventricular sep- 
tal defects), and a sacral sinus.}5~17 
Some of these features are also common 
to the other B-group deletion syndrome 
5p 151819 The clinical features of both 
are listed in Table 1. 

Ocular abnormalities appear to be com- 
mon in the 4p^ syndrome. An antimongo- 


loid eyelid fissure, blepharoptosis, and 


exotropia are readily apparent on exami- 
nation of the eyes and were noted in all of 
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our cases. With exotropia, the eyes may 
give the appearante of hypertelorism; 
however, a true increased bony separation 
of the inner orbital walls has been mea- 
sured for at least one patient (Case 1). Of 
interest in our cases were the anterior 
segment abnormalities, such as mild 
microcornea (9 to 10 mm), which may be 
partially explained by the tendency for 
scleralization of the cornea at the 
corneoscleral limbus. All of our patients 
had ectopic pupils (Fig. 3). Additionally, 
one patient (Case 1) had the first reported 
Rieger's anomaly associated with the 4p^ 
syndrome. A prominent appearance of the 
globes, abnormal eyelid retraction, naso- 
lacrimal obstruction, iris processes in the 
posterior embryoxon, Peters anomaly, 


TABLE 1 
CLINICAL CHARACTERISTICS IN 4P^ AND 5p^ 


Common Features 


Low birth weight 


Hypotonia 


Mental and developmental 


retardation 
Microcephaly 


i Micrognathia 


Comments 


Significantly less in 4p~ than 5p7, 
that is, in one series !! mean 
birth weight 1866 g (4p^) v 2650 g 


Prenatal onset in both, 
but more profound in 4p^ 


Apparent hypertelorism 


DIFFERENTIATING FEATURES 


Wolf-Hirschhorn 4p^ 


Mouth 
Craniofacial defects 


Carp-like 


About 2/3 of cases 
between 10-5096 


Cleft palate/lip 
Midline scalp 


More pronounced with 
asymmetry of head 


Cri-du-chat 5p^ 


Round 
Less frequent, 
less severe 
Rare 
not reported 


defects 
Abnormal nose Beaked in over 8096 
Hypertelorism apparent hypertelorism in Radiologically 
some cases due to micro- confirmed in many 
cephaly cases 


Central nervous system 
Cry ` Not distinctive; one 


case of cat cry in 4p^ 


doubtful 15-17 
Ears Pre-auricular sinus 


High incidence convulsions 


Low incidence convulsions 
Typical cat cry 


Not found, occasional 
pre-auricular tags 
More differentiation 


Genito-urinary 
Cardiac 


Extremely undifferentiated 
simple ear 

Hypospadias in males 

Septal defects frequent 


and structure to ear 
Not reported 
Various congenital defects 
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iridocorneal angle, Brushfield spots, colo- 
bomas of the iris and choroid, optic nerve 
‘colobomas, and various refractive errors 
have also been recorded with the 4p- 
chromosome abnormality.29:21 
‘Considerable overlap is evident be- 
tween the ocular findings in patients 
with the chromosome deletions 4p^ and 
Sp" 22-25 (Table 2). In contrast to reports of 
individuals with 5p^ along with abnor- 
mal Schirmer test results, all patients with 
4p” including ours have had no dry eye 
problems. Clinically, the occurrence of 
blepharoptosis, anterior segment abnor- 
malities, and normal tearing in individu- 
als with 4p^ should help distinguish be- 
tween the two syndromes. However, the 
correct diagnosis must always be con- 
firmed in any patient with a chromosome 
determination, by using a banding tech- 
nique. The cri-du-chat anomaly has oc- 
curred with Goldenhar?® and possibly 
Ehlers-Danlos?? syndromes, but the 
Wolf-Hirschhorn syndrome has not been 
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reported with any other systemic syn- 
drome. | 

At present, it is not possible to specify 
the individual genes deficient in the 4p7 
syndrome, and thereby to correlate spe- 
cific ocular abnormalities with specific 
gene abnormalities. The deletion in 4p^ 
may be interstitial or involve the loss of a 
terminal segment.^1? Examination of the 
chromosomes of the parents of these af- 
fected children is important because one 
of the parents often has a balanced trans- 
location with a 5p~ chromosome, and the 
deleted segment fused to another chromo- 
some. The parent would then be capable 
of producing another chromosomally ab- 
normal child.?? This does not now appear 
to be a factor for the 4p~ aberration. 

As children with 4p^ syndrome have 
had increased medical care, their life span 
has been increased. Ás additional cases of 
the 4p~ syndrome are reported, the full 
spectrum of ocular abnormalities occur- 
ring in this syndrome will be evident. 


TABLE 2 
OCULAR FINDINGS IN THE 4P~ SYNDROME* 


Case 1 Case 2 
Hypertelorism + + 
Antimongoloid fissures + + 
Blepharoptosis + + 
Exotropia 30-40A + + 
Anterior segment + + 
anomalies (Rieger’s) 
Disk abnormalities + + 
Microcornea = 10 mm 9mm 10 mm 
with scleralized 
cornea 
Interpupillary distances 52 mm 67 mm 
Pupil/iris abnormalities + + 
(Ectopic pupils) 
Synophrys 0 + 
Refraction Mild Plano 
hyperopia 
Deficient tears 0 0 
(Abnormal Schirmer) 
Nasolacrimal obstruction 0 0 
Iris/choroid colobomas 0 0 


Previous Cases Previous Cases 


Case 3 of 4p7 of 5p7 
+ E +++ 
+ ++++ +++ 
+ +++ + 
+ TEE ++ 
0 TE + 
+ + + 

9.5 mm Part of 0 

anterior segment 
anomalies 

50 mm — — 
+ Part of 0 

anterior segment 
anomalies 
+ +++ +++ 

Mild Variable Variable 

myopia 
0 0 ++ 
0 + 0 
0 ++ 0 


*+designates present; +++ +, present in vast majority of cases; + rare; 0, unreported. 
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i SUMMARY 


By using the Giemsa banding tech- 
^ nique we identified three patients with 
i chromosome deletion 4p~. All had anteri- 
or segment anomalies, exotropia, blephar- 
optosis, antimongoloid palpebral fis- 
sures, hypertelorism, and disk abnormali- 

.ties. One patient (Case 1) had Rieger's 
anomaly. 

Some clinical features in patients with 
4p- are similar to those in patients with 
chromosome deletion 5p^, cri-du-chat 
syndrome, although 4p- individuals do 
not have the distinctive cry. The ocular 
features which distinguish 4p” from other 
deletions include normal tearing, some 
degree of blepharoptosis, and the prepon- 
derance of anterior segment signs. 
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NOTES, CASES AND 


NEW FLAT AIR INJECTION 
CANNULA 


EDGAR A. RAININ; M.D. 
Walnut Creek, California 


Current 30-gauge air cannulas are used 
to instill and extract air and various intra- 
ocular medications such as acetylcholine, 
carbachol, and balanced salt solution into 
and out of the anterior chamber during 
intraocular surgery. Maintenance of the 
anterior chamber during intraocular lens 
insertion and anchoring: has proven to be 
of extreme importance in protecting the 
corneal endothelium from contact with 
the polymethylmethacrylate surface of 
the intraocular lens.!, With the short, 
4-mm round, 30-gauge air cannulas, Des- 
cemet's membrane is often detached at 
the wound edge by the sharp tip of the 
cannula as it enters the anterior chamber. 
It has proven difficult to place air over the 
smaller diameter intraocular lenses be- 
cause of the short length of the cannula. 
This may result in air being inadvertently 
instilled beneath the intraocular lens, 
forcing it against the endothelium. |. 

. To prevent these problems I have de- 
signed a 6-mm long, 30-gauge air cannu- 
Ja*, that has been modified by flatten- 
ing the first 3 mm so that the opening is 
oval rather than round (Fig. 1). Addition- 
ally, the tip of the cannula is polished so 
that no sharp edges contact ocular tissues. 
The flat contour of this cannula protects 
against anterior chamber shallowing, and 
the extra length allows the tip to be insert- 
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Reprint requests to Edgar A. Rainin, M.D., 2021 
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*Available from Katena Products, Inc., 10 Great 
Meadow Lane, East Hanover, NJ 07936. 


————————— —— <n 
i n ae a Sa ee mt A > 
Boy * : vo m 
e Maat 


€ 
EE 


mars 





aon nint eR y Apian A A A A at nap s e^ iea 
n e qvin LI etter a 

E yoa ae 

P fiy ; 


a 
~ menita ái eS 


Fig. 1 (Rainin). Flattened, 30-gauge air cannula. 


——— 


ed over the anterior surface of the len: 
easily for instillation of air into the anteri 
or chamber (Fig. 2). The chances of Des 
cemet's membrane stripping are greatly 
reduced by the polished, flattened tip o! 
the instrument. 

I have used this instrument during in: 
traocular surgery for the past two year: 
and have found it useful in reducing the 
incidence of Descemet's membrane de 





AIR CANNULA 


Fig. 2 (Rainin). The flattened long tip of th 
cannula allows air injection over the intraocula 
lens, protecting the endothelium from the lens. 
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tachments and loss of the anterior cham- detachments and the extra length allows 
ber during intraocular lens insertion. easy instillation of air over an intraocular 
| lens. 
s SUMMARY 
I- developed a 6-mm long, flattened, 
30-gauge air cannula with a polished tip 
for instillation and extraction of air and REFERENCE 
fluids from the anterior chamber durin 
es ee ber during — , kaufman, H. E, and Katz, J. L: Endothelial 


intraocular surgery. The polished flat- damage from intraocular lens insertion. Invest. 
tened tip prevents Descemet's membrane Ophthalmol. 16:996, 1976. 





Policy Statement on Copyright Transfer 
Ophthalmic Publishing Company 

In order to continue to provide the widest possible dissemination of scientific 
information in ophthalmology, the Ophthalmic Publishing Company, publishers of 
The AMERICAN JOURNAL OF OPHTHALMOLOGY, must obtain written transfer of copy- 
right from every author. At the time of acceptance, a request for, written transfer of 
copyright will be sent to the corresponding author of each article. The signed transfer 
must be returned to: 


Copyright Recorder 

Ophthalmic Publishing Company 
" 233 E. Ontario St., Suite 1401 
M Chicago, IL 60611 

No article may be published in THE AMERICAN JOURNAL OF OPHTHALMOLOGY 
until the company has received this signed transfer agreement. 

In return for the transfer of rights, the Ophthalmic Publishing Company assumes 
responsibility for future reprinting of the article. As in the past, permission to reprint 
portions (text, tables, figures, and long quotations), or entire articles will be granted 
only with the approval of the authors. This approval must be obtained by whomever 
wishes to use the material. 

FRANK W. NEWELL, M.D. 
Editor-in-Chief 
AMERICAN JOURNAL OF OPHTHALMOLOGY 


A, 








MEETINGS, CONFERENCES, SYMPOSIA 
EDITED BY: THOMAS CHALKLEY, M.D. 


IOWA EYE ASSOCIATION 
1978 ANNUAL MEETING 


The lowa Eye Association meeting took 
place in Iowa City from June 1 to 3, 1978. 
More than 35 alumni, faculty, fellows, 
and residents of the Department of Oph- 
thalmology participated in the meeting. 
Norman Byer, clinical professor of oph- 
thalmology at the University of California 
was the invited guest. His presentations 
were entitled, “Peripheral retina - Friend 
or foe? 1. Retinoschisis; and 2. Lattice 
degeneration." The program covered a 
broad range of topics based on clinical 
and laboratory studies. Some highlights 
of the program were as follows: 


RETINA 


Thomas Burton demonstrated in a ret- 
rospective study of retinal detachment 
patients that the duration of macular de- 
tachment has a direct bearing on final 
visual acuity. The sooner the macula is 
reattached the better the visual prognosis. 

In a review of 196 cases of retinal 
dialysis, Victor Zion noted that the vast 
majority were associated with a history of 
trauma and that clinically there is little to 
differentiate cases associated with a histo- 
ry of trauma from those without such a 
history. Any unilateral dialysis other than 
inferotemporal is “pathognomonic” of 
trauma. The extremely high incidence of 
trauma in patients with inferotemporal 
dialysis (5096 in this study), as compared 
with the general detachment population, 
makes it likely that many of these dialyses 
were also traumatic even though the pa- 
tients denied such a history. 

Transient central retinal artery occlu- 
sion in monkeys lasting 15 minutes to 41/2 
hours was described by Sohan Hayreh, 
Hansjoerg Kolder, Wayne March, and 


Thomas Weingeist. No ophthalmoscopic, 
angiographic, electrophysiologic, or mor- 
phologic alterations were noted three 
months after central retinal artery occlu- 
sion lasting up to 90 minutes. Central 
retinal artery occlusion of 105 minutes or 
longer always produced. marked ophthal- 
moscopic and morphologic damage in the 
retina and optic nerve and absence of the 
visual-evoked response. The b-wave of 
the electroretinogram showed irreversible 
changes only after ischemia of longer 
than 21/2 hours. 

Louis Lobes described pupillary ab- 
normalities that occurred in diabetic pa- 
tients after "panretinal' photocoagula- 
tion. The patients had a light-near disso- 
ciation (better near than light reaction), 
segmental palsy of the iris sphincter, im- 
paired accommodation, and cholinérgic 
supersensitivity just as in Adie’s syn- 
drome. This acquired condition is as- 
sumed to originate from chorioretinal 
laser burns involving the short ciliary 
nerves, rather than damage of the iris 
muscles. 


GLAUCOMA 


Charles Phelps and Nour-Iddin Arafat 
discussed the results of a randomized 
double-masked clinical trial in which the 
effectiveness and safety of timolol, a 
beta-adrenergic blocker, and epinephrine 
were compared in lowering intraocular 
pressure of patients with ocular hyperten- 
sion and primary open-angle glaucoma. 
Timolol appears to be more effective than 
epinephrine and showed no evidence of 
tachyphylaxis when used twice daily dur- 
ing at least a four-month period. No im- 
portant systemic or ocular side effects 
were noted with timolol. Since timolol 
does not constrict the pupil or induce 
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accommodative spasm, it may be particu- 
larly useful in young patients. Further- 
more; its apparent safety may mean that it 
can be used in the management of ocular 
hypertension without evidence of optic 
nerve damage. Further clinical trials are 
needed. 


STRABISMUS 


David Werner, Leslie Weingeist Len- 
narson, and William Scott found that the 
Jensen procedure was effective in treating 
patients with severe lateral rectus palsy 
(«4096 normal saccadic function). Post- 
operatively all patients had improved sac- 
cadic function, 12 of 13 showed a func- 
tional area of binocular single vision and 
11 of 13 had aligned eyes with good head 
position. Patients with greater than 75 
prism diopters of deviation had a medial 
rectus recession of more than 6.5 mm, 
whereas those with less than 75 prism 
diopters of deviation had recessions of 
between 4.0 and 6.5 mm. 
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Thomas Smith, Paul and Walter Remi- 
jan, and Hansjoerg Kolder have devel- 
oped a new, patented device for testing 
retinal function in the presence of opaci- 
ties of the media. The outstanding fea- . 
tures of this “laser acuity” instrument 
include (1) precise calibration, (2) varia- 
ble field (0.5 to 15 degrees), (3) high 
contrast pattern, (4) variable intensity, (5) 
ease of operation without optical adjust- 
ment, and (6) small size. Initial testing in 
amblyopic patients has demonstrated that 
"acuity" is better with small field sizes 
using the holographic phase grating pat- 
tern than is obtainable clinically. After 
increasing the field size "laser acuity" 
and Snellen acuity correspond better in 
amblyopic patients. Variation in "laser 
acuity" with field size may aid in the 
diagnosis of amblyopia particularly in the 
presence of opaque media. 

The next Iowa Eye Association meeting 
is scheduled for June 7-9, 1979. 

THOMAS À. WEINGEIST 
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SCIENTIFIC REFEREES 
AND THE AMERICAN JOURNAL 
OF OPHTHALMOLOGY 


Preceding the index section of this 
issue are the names of some 100 plus 
ophthalmologists, physicians, and scien- 
tists who have reviewed manuscripts sub- 
mitted for publication in 1978. These 
individuals work anonymously and con- 
tribute their time and talent freely to 
assure the excellence and accuracy of 
THE JOURNAL. Their contribution to 
medical education is enormous. Thus, 
please turn to the index and note their 
names. If you are acquaintted with any of 
them, please thank them for their contri- 
butions to ophthalmology and to the read- 
ers of THE JOURNAL. 

I thought of scientific referees recently 
when a reader complained that although 
the Center for Communicable Disease 
Control stated in 1973 that bacitracin was 
not indicated for prophylaxis of ophthal- 
mia neonatorum, it was listed as the agent 
of choice in the treatment of gonorrheal 
ophthalmia in both the transactions of an 
ophthalmic society and a recent textbook. 


The problem is of course that transactions 
and textbooks have no scientific referees, 
and thus, their statements have not met 
the acid test of critical review. 

The scientific referees perform a num- 
ber of chores in reviewing a manuscript. 
They assist in determining the originality 
of a paper and whether the material has 
been published previously. They examine 
the accuracy of statistics, the design of a 
study, and the legitimacy of conclusions. 
They direct attention to tables, illustra- 
tions, and references. They indicate the 
strengths and weaknesses in the structure 
of a paper. Indeed, I know of no better 
way of having a first-class critique of a 
paper than by submitting it for consider- 
ation to a referred journal. 

What then of the nonrefereed sources? . 
Conclusions are difficult to make, but 
basically one must depend on the ability 
of the author, the purpose of the journal, 
and the critical reputation of the editor. 
Material such as philosophical or reflec- 
tive pieces and reviews may not be suit- , 
able for refereed journals because they do 
not provide original material. Some non- 
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refereed journals are notorious for pub- 
lishing ideas or procedures that have been 
rejected by refereed journals. . 

The scientific review is but one of the 
three review processes carried on at THE 
JOURNAL. An internal editorial review is 
directed toward the suitability of the 
paper for publication, based on the stylis- 
tic requirements unique to THE JOURNAL. 
These stylistic requirements are pub- 
lished periodically in THE JOURNAL as 
Instructions to Authors. They include in- 
structions for preparation of references, 
legends, and figures, as well as mechani- 
cal preparation of the text. 

The third process is directed toward the 
suitability of the paper for publication 
based on material in press and that which 
has recently published not only in THE 
JOURNAL, but in other publications. This 
process is carried out by the Editorial 
Board and the Editor-in-Chief. A current 
awareness of what has been done is main- 
tained through regular reading of perhaps 
20° standard -journals: the Archives of 
Ophthalmology, Investigative Ophthal- 
mology and Visual Science, Survey of 
Ophthalmology, Canadian Journal of 
Ophthalmology, Japanese Journal of 
Ophthalmology, Klinische Monatsblatter 
für Augenheilkunde, Acta Ophthalmolo- 
gica, Ophthalmologica, and the transac- 
tions of various societies—the American 
Academy, the American Ophthalmologi- 
cal Society, and the ophthalmological so- 
cieties of the United Kingdom and 
France. The Annals of Internal Medicine, 
New England Journal of Medicine, Lan- 
cet, British Medical Journal, Science, and 
Nature are culled. Other journals are re- 
viewed in medical libraries. Thus, even 
though a paper may be original to THE 
JOURNAL, the Editorial Board tends not to 
use it if there seems to be a plethora of 
published articles on the same topic. 

Even with the delicate review mecha- 
nism of THE JOURNAL, however, articles 
slip by that are published when they 
should not have been, published prema- 
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turely, or rejected instead of being accept- 
ed. Sometimes the scientific referees disa- 
gree and the editorial decision made is 
contrary to the views of at least one scien- 
tific referee. Occasionally, a paper is ac 
cepted for publication in which the au- 
thor’s strong views on retaining partici- 
ples, passive voice, split infinitives, or 
medical jargon are not discovered until 
the editing process. Despite these fail- 
ings, however, each issue of THE JOUR- 
NAL constitutes the work not only of the 
some 100 scientific referees and the Edi- 
torial Board members whose names are 
published, but a devoted group of talent- 
ed workers anxious to provide the JOUR- 
NAL readers with the best possible publi- 
cation. 

FRANK W. NEWELL 


OBITUARY 


V. Everett Kinsey, Ph.D. 
1909-1978 

V. Everett Kinsey, a leading ophthalmi 
researcher of this century, died July 28, 
1978, in Harper Hospital, Detroit, Michi- 
gan, after a stroke suffered earlier. A pio- 
neer of research ophthalmology in its 
formative years, he made major contribu- 
tions to our understanding of the trans- 
parency of the cornea, the secretion of 
aqueous humor, the pathogenesis of ret- 
rolental fibroplasia, and the metabolism 
of the lens. | 

He was born in Pittsburgh in 1909 and 
received the bachelor of science degree 
from the University of Pittsburgh in 1931. 
He then assisted the mathematical biolo- 
gist Dr. Nicholas Rashevsky in biophysi- 
cal research at the research laboratory of 
the Westinghouse Electric Company, and 
became interested in the effects of x-rays 
on living tissue. In 1935, he obtained a 
Ph.D. degree in zoology from the Univer- 
sity of Pittsburgh where he studied the 
biologic effects of x-rays on glutathione, 
phosphotase, and esterase. The following 
year he studied the effects of short-wave 
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radiations at the Cancer Research Labora- 
tory at the University of Pennsylvania, 
and in 1937 and 1938 he worked as a 
research biochemist at the Sharp and 
Dohme Biological Laboratories. He in- 
vestigated methods of purifying antitox- 
ins. In 1938, he became a research associ- 
ate in the Department of Ophthalmology 
at the University of Pittsburgh. 

In 1940, he joined the staff of the Howe 
Laboratory of Ophthalmology of the Har- 
vard Medical School as an assistant in 
ophthalmic research. His initial studies 
on the cornea with David Cogan led to 
accurate delineation of the movement of 
water through the cornea and much of our 
early information on the deturgescent 
mechanism. For these studies, he shared 
with Dr. Cogan the Warren triennial 
award of Massachusetts General Hospi- 
tal. In 1942, he began studies with W. 
Morton Grant on the kinetics of intraocu- 
lar fluid transport, which led to our pres- 
. ent theories of aqueous humor secretion 
and the nature of the primary aqueous 
humor secreted into the posterior cham- 
ber. Ocular injuries to arc welders during 
World War II led to the study of ultravio- 
let keratitis. Additional studies concerned 
the actions of mustard gas on the eye. 

From 1946 through 1950 he was direc- 
tor of research on retrolental fibroplasia at 
the Massachusetts Eye and Ear Infirma- 
ry. He subsequently headed a collabora- 
tive group that studied the role of oxygen 
in this disorder. For this work he received 
the Modern Medicine Distinguished 
Award and the Lasker Award. In 1950 Dr. 
Kinsey turned his attention to the lens. He 
developed a method to maintain the lens 
in vitro and demonstrated that the epithe- 
lium was: responsible for the transport 
function in this lens. 

Throughout his life he had tremendous 
enthusiasm and was responsible for stim- 
ulating many individuals to enter oph- 
thalmology. He was unfailingly generous 
and collaborated with a number of distin- 
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guished investigators, many of whom he 
had initially directed. From 1950 to 1968 
he was assistant director of the Kresge 
Eye Institute of Wayne State University 
and professor of ophthalmic chemistry. 
In 1968, he went to Oakland University as 
the first director of the Institute of Biolog- 
ical Sciences, where he became director 
emeritus in 1975. 

In addition to his vision research, Dr. 
Kinsey was active in organizational oph- 
thalmology. He was adviser to the Na- 
tional Society for the Prevention of Blind- 
ness on retrolental fibroplasia; he was 
chairman of the committee on this topic 
from 1968 until his death. He served as a 
member of the Society's Committee on 
Basic and Clinical Research since 1949. 
He served as a trustee and chairman of the 
Association for Research in Ophthalmol- 
ogy (now ARVO), as a member of the 
Sensory Disease Study Section of the 
United States Public Health Service of 
the National Institutes of Health, and 
subsequently on the Council of the Na- 
tional Institute for Neurologic Diseases 
and Blindness and the Council of the 
National Eye Institute. He was the first 
chairman of the National Eye Institute 
Board of Scientific Counselors. He served 
on the editorial boards of the Archives of 
Ophthalmology and Experimental Eye 
Research. He served as chairman .of the 
Scientific Advisory Board of the National 
Foundation for Eye Research and as a 
member of the Scientific Advisory Board 
of the National Council for the Prevention 
of Blindness (Fight for Sight!). He was an 
early advocate of scientists working with 
clinicians to solve medical problems. He 
was an honorary member of the New 
England and the Detroit ophthalmologi- 
cal societies. 

Dr. Kinsey received the Proctor Medal 
Award of the Association for Research in 
Ophthalmology in 1952. At that time he 
expressed the need for tenured positions 
for full-time investigators in ophthalmol- 
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ogy, adequate laboratory space for experi- 
mental studies, and adequate funding. 
His philosophy was expressed in his re- 
marks made at the acceptance of the Proc- 
tor Medal Award (Am. J. Ophthalmol. 
36:7, 1953), and earlier in Science (105: 
373, 1947). 

Science was but one of his interests and 
he brought leadership and devotion to 
whatever activity he undertook. He was a 
director of the Detroit opera theater. He 
became interested in boating, and became 
an instructor in a powerboat squadron. 
He was an analytic thinker, and nothing 
was more pleasant than to review a day’s 
scientific program with Everett comment- 
ing on what should have been done, how 
data could have been interpreted differ- 
ently, and the new problems encountered. 

Everett Kinsev’s death reflects the end 
of an early era in ophthalmology. As we 
consider the many laboratories now de- 
voted to ophthalmology, the publications 
that serve to disseminate their results, and 
devoted investigators in this field, we 
must appreciate that he was a far-sighted 
pioneer who did much to bring them 
about through his example and urging. 

.Dr. Kinsey is survived by his wife Irene 
whom he married in 1935. 

FRANK W. NEWELL 


CORRESPONDENCE 
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Intraocular Lens Implant—Visual Suc- 
cess, Psychological Complication 


Editor: 


The following vignette of a visually 
successful but psychologically disastrous 
intraocular lens procedure may be of in- 
terest. 
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An 82-year-old woman slowly lost vi- 
sion because of bilateral cataracts over a 
20-year period. Vision decreased to R.E.: 
6/30 (20/100) and L.E.: 6/120 (20/400). A 
cataract extraction with a Copeland intra: 
ocular lens implantation was carried out. 
Postoperatively vision was improved to 
L.E.: 6/9 (20/30). 

The patient is now incensed with the 
image of herself in the mirror. She 
brought in a picture taken at age 21 and 
stated, “This is what I looked like before 
the cataract extraction. You have made my 
face look like a baked apple." She is 
unhappy with her visual acuity and un- 
happy with her physical appearance and 
emphasizes this with threats of litigation 
involving the surgeon and the anesthetist. 
(“Tf the surgery wasn't the cause of the 
wrinkles it must have been the poison 
gases.") We have been unable to reconcile 
her to her better vision and aging appear- 
ance. 

THOMAS D. DICKINSON, M.D. 
Sarasota, Florida 


Cell-Mediated Immunity After 
Retinal Detachment 


Editor: 


In the article, “Cell-mediated immuni- 
ty after retinal detachment as determined 
by lymphocyte stimulation” (Am. J. 
Ophthalmol. 86:216, 1978), C. J. J. Brink- 
man and R.M. Broekhuyse concluded 
that cell-mediated immunity against reti- 
nal antigens occurs after retinal detach- 
ment and may be of primary importance 
in the understanding of biological events 
following retinal detachment. This spe- 
cific blast transformation phenomenon is 
a sensitive test, but to reach an adequate 
conclusion concerning possible autoim- 
mune phenomenon in retinal detachment 
more essential information concerning 
the results and experimental design are 
required.?? 

An age- and sex-matched population 





not suffering from retinal detachment, but 
having other ocular disorders, must be 
included. Normal controls are required 
too and they must also be age- and sex- 
matched. Testing must be carried out at 
thie same time, in the same conditions, in 
the matched manner, and preferably in a 
masked method. Conclusions on specific- 
ity based on the sole response to one 
antigen without proper controls can be 
erroneous and may be misleading. The 
more than 20-fold difference in the mag- 
nitude of the response toward phytohe- 
magglutinin-P raises many questions 
concerning the validity of the conclusions 
concerning the "specific" stimulation by 
ocular antigens.? 

Although there is a possibility that 
some autoimmunity against retinal anti- 
gens may develop after retinal detach- 
ment, the results presented in the study 
are insufficient and cannot be considered 
as providing an indication for the devel- 
opment of specific cellular immunity 
against retinal antigens after retinal de- 
tachment. 

Although Henley, Okas, and Leopold4 
suggested some indication of cellular im- 
munity toward ocular tissues, these have 
not been confirmed or repeated. In my 
own studies following rigid criteria for 
the selection of the patients and controls, 
and performing the test in a matched and 
masked manner, no specific cellular im- 
mune responses toward retinal or other 
ocular antigens were observed in a group 
of 16 patients with retinal separations of 
various causes. 

DAVID BENEZRA, M.D. 
Jerusalem, Israel 
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Reply 


Editor: 

Concerning the adequacy of our con- 
trols, patients suffering from other ac- 
companying disorders must be included 
as a control group. This certainly is an 
important point for further studies. How- 
ever, Table 1 in our article shows that of 
ten patients with retinal detachment but 
without accompanying ocular disorders 
five reacted positively with retinal anti- 
gens. This indicates, at least in these 
patients, that retinal detachment is related 
to an activation of the immune system to 
retinal antigens. In view of the progres- 
sive activation of the cellular immune 
system, retinal detachment is the likely 
initiator of this activation. Furthermore, 
the patients suffering from retinal detach- 
ment for less than about one month may 
be considered as "controls" for the group 
of patients suffering from retinal detach- 
ment for more than one month (refer t 
Table 3). 

In view of the techniques used it is 
important that patients and healthy sub- 
jects were tested at the same time with the 
same batch of antigens. The separation of 
the patients according to the duration of 
the detachment was made after having 
tested them all: A number of patients and 
healthy subjects were tested twice with 
negligible differences in response. 

Qur results show that patients suffering 
from prolonged retinal detachment have 
lymphocytes sensitized to retinal anti- 
gens. Immunization of animals with au- 
tologous retinal extracts results in chorio- 
retinitis,! which strongly suggests that 
retina contains tissue specific antigens. 
The possibility exists, however, that the 
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response of the patients suffering from 
prolonged retinal detachment would have 
a limited specificity. This has to be stud- 
ied further. 

Concerning the results, a considerable 
variation in phytohemagglutinin stimula- 
tion has been found by many other inves- 


© tigators?-4 and is difficult to explain. 


However, patients demonstrating a rela- 
tively low phytohemagglutinin stimula- 
tion may still react positively with retinal 
extracts (Table 1, Nos. 5, 6, 25, and 28). 
Hence, it is hard to state that a mitogen 
(phytohemagglutinin) response is indica- 
tive for an antigen response. One of the 
main reasons we incubated the lympho- 
cytes with phytohemagglutinin was to 
test their viability. We stated that an S.I. 
z 90 with tissue antigens is seldom en- 
countered. This is indeed the case in our 
group of patients using human soluble 
retinal antigens. However, when one uses 
animal tissues as a source of antigens 
there is always the problem of histoin- 
compatibility, which might be the cause 
of an aspecific stimulation of the lympho- 
cytes. We have found this with many 
other tissues of the bovine eye. Other 
investigators found high stimulation in- 
dices with lymphocytes of patients suf- 
fering from rheumatoid arthritis after in- 
cubation with human collagen.® 
Some reasons for the negative results 
found by Dr. BenEzra (which are diffi- 
cult to judge, because they have not been 
published) may be as follows: technical 
aspects of the lymphocyte stimulation test 
including the counting system, the source 
of antigen (isolated from frozen or fresh 
eyes), the duration of the detachment. 
C. J. J. BRINKMAN, M.SC. 
R. M. BROEKHUYSE, PH.D. 
Nijmegen, The Netherlands 
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Postcyclocryotherapy Complications 


Editor: 


The recent report, “Cyclocryotherapy 
in neovascular glaucoma" (Am. J. Oph- 
thalmol. 86:94, 1978), by T. Krupin, 
K. B. Mitchell, and B. Becker showed a 
high incidence of serious complications 
following cyclocryotherapy, including 
phthisis bulbi in 17 eyes. A freeze-thaw- 
refreeze technique was used in 14 eyes in 
the series. This technique has been previ- 
ously reported to cause phthisis bulbi.! 

Although the authors state that “... 
the development of phthisis bulbi (was) 
related neither to the number of cryogenic 
lesions nor to the manner of their applica- 
tion," further details on the outcome of 
eyes treated with freeze-thaw-refreeze 
would be welcome in light of the prob- 
lems previously reported with this tech- 
nique. 

THOMAS Hanscom, M.D. 
Durham, North Carolina 
HERBERT E. KAUFMAN, M.D. 
New Orleans, Louisiana 
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Reply 


Editor: 

We appreciate the interest shown by 
Drs. Hanscom and Kaufman regarding 
our recent article. In our study phthisis 


850 


bulbi occurred in 17 eyes. A freeze-thaw- 
refreeze technique was performed on 14 
eyes with four (28%) of these eyes devel- 
oping phthisis bulbi. This complication 
- occurred following a single freeze-thaw 
‘technique at —60° C in nine of 25 (36%) 
eyes, and at —80° C in four of 15 (27%) 
eyes. Unfortunately, many factors includ- 
ing size and location of the cryogenic 
lesion, duration and temperature of the 
freezing, and extent of the eye treated 
account for some of the variable effects as 
well as complications of cyclocryother- 
apy. 
THEODORE KRUPIN, M.D. 
KENNETH B. MITCHELL, M.D. 
BERNARD BECKER, M.D. 
St. Louis, Missouri 


HLA Antigens in Cogan’s Syndrome 


Editor: 

I was interested to read the article, 
“The HLA antigens in Cogan’s syn- 
drome” (Am. J. Ophthalmol. 86:314, 
1978), by M.I. Kaiser-Kupfer, K. K. 
Mittal, L. A. DelValle, and B. F. Haynes, 
and the article in the New England Jour- 
nal of Medicine,! presenting their nega- 
tive study on HLA typing in Cogan’s 
syndrome. We studied immunologic 
function in a group of these patients in 
1974, and among a large number of im- 
munologic tests performed, we reported 
that three of four patients typed in a 
masked manner by an independent typ- 
ing laboratory had a positive cytotoxicity 
test for a tentative workshop antigen, 
HLA-WI7.? Because of the small num- 
bers tested we deliberately did not make 
any inferences from these data. Using 
newer, better defined antigens not availa- 
ble at that time, Kaiser-Kupfer and associ- 
ates have been unable to demonstrate the 
presence of a definitive B17 antigen in 
patients with Cogan's syndrome. We 
agree with their conclusions; we had also 
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stated in our previous article that too few 

patients were typed to draw significant 

conclusions in Cogan's syndrome. 
DEVRON H. CHAR, M.D. 
San Francisco, California 


Reply 


Editor: 


Dr. Char comments on an important 
point that was stressed in our paper, that 
is, the cautious interpretation of data de- 
rived from a small sample. We would like 
to reiterate that the importance of our 
report lies in clearly demonstrating an 
absence of B17 antigen in nine of ten 
patients with Cogan’s syndrome. These 
nine patients included the four patients 
studied by Char, Cogan, and Sullivan.? 

MURIEL I. KAISER-KUPFER, M.D. 
KAMAL K. MITTAL, PH.D. 
Bethesda, Maryland 
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Levator Palpebrae Superioris 
Muscle Insertion 


Editor: 


In the article, “Experimental and clini- 
cal data on the insertion of the levator 
palpebrae superioris muscle" (Am. J. 
Ophthalmol. 85:792, 1978), by J. R. O. 
Collins, C. Beard, and I. Wood, the au- 
thors state that “the aponeurosis was 
found to insert between the orbicularis ` 
muscle bundles beginning approximately 
at the level of the upper border of the 
tarsus in the area of the skin crease and 
onto the lower half of the anterior surface 
of the tarsus”. This perpetuates the old | 
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concept that the aponeurosis has multiple 
insertions. Any insertion onto the lower 
half of the tarsal plate would mean a 
Horner blepharoptosis would be impossi- 
ble unless that portion of the aponeurosis 
inserting into the lower half of the tarsal 
plate were corrugated horizontally to 
allow the lower half of the eyelid to droop 
when Müllers muscle is paralyzed or 
relaxed and it would have to corrugate 
even more with eyelid retraction. In 1962 
(Br. J. Ophthalmol. 48:503, 1962), I stated 
that the aponeurosis has a single insertion 
into the palpebral fascia about midway 
between the orbital and eyelid margins 
(Figure). The upper part of the palpebral 
fascia, between the orbital margin and 
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Figure (Epstein). A vertical section through the 
orbital contents. There has been no additional dis- 
section except that small pledgets of wool have been 
inserted deep into the natural cleavages, which have 
been teased open between the aponeurosis and 
Müller's muscle; the pretarsal space; the bursal-like 
space between the aponeurosis, septum orbitale and 
orbital fat; the superior rectus and sclera; and the 
upper conjunctival fornix. The levator muscle gives 
rise to the aponeurosis which inserts into the palpe- 
bral fascia. The palpebral fascia can be traced from 
the orbital margin to its attachment to the lower part 
of the tarsal plate with the pretarsal space between 
them. Müller's muscle originates from the levator 
muscle beneath the aponeurosis and lies just deep to 
the conjunctiva. It inserts into the upper border of 
the tarsal plate. 
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levator insertion, is relatively thick and 
commonly called the septum orbitale. 
The lower part of the fascia is thinner, 
more areolar in nature and forms the 
anterior face of the pretarsal space before- 
it blends with the lower one fourth to one 
half of the tarsal plate. It does not look 
like the levator aponeurosis in appearance 
and consistency. From the palpebral fas- 
cia, septae extend between the arcuate 
bundles of the orbicularis oculi muscle 
and blend with the skin. The size and 
number of these septae vary in different 
races, which accounts for variations in the 
eyelid fold. 

In the past these septae have been dis- 
sected out as a layer of the aponeurosis 
that pierces the orbicularis to attach to the 
skin. This is an unusual anatomical con- 
cept and is equivalent to saying the ten- 
dons of the recti muscles pierce the sclera 
to become attached to the corneoscleral 
limbus. The concept of a corrugated 
block of tissue — pretarsal skin — orbicu- 
Jaris - oculi — muscle — and — palpebral 
— fascia, is more acceptable than a wrin- 
kled aponeurosis. The tone of Müller's 
muscle as it passes from the under surface 
of the aponeurosis to the upper edge of 
the tarsal plate (I have also seen strands 
cross the pretarsal space blend with the 
lower part of the palpebral fascia) holds 
the lower half of the eyelid in its normal, 
drooping, or retracted position according 
to this tone. Textbooks have described 
this as one of the layers of the levator 
muscle. As it is a layer of smooth muscle, 
has a separate nerve supply, and a partic- 
ular action of its own, it should be given 
the status of a separate muscle supple- 
menting the action of the levator muscle 
in a particular way just as the lumbrical 
muscles originate from the deep flexor 
tendons and have a particular insertion 
and action of their own. I have suggested 
that it more descriptively be called the 
“cremaster tarsus.” 


— 
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The levator muscle is said to pull the 
eyelid upward. However, its insertion 
into the midpoint of the palpebral fascia 
pulls this point backward and with the 


attachment of the septum orbitale to the 


Orbital margin as fulcrum, the eyelid 
folds on itself, deepening the eyelid 
crease, and the lash border is raised over 
the globe. With the eye enucleated the 
levator muscle merely pulls the eyelid 
backward into the socket (like a punka 
wallah) and the lash border barely ele- 
vates. I have long believed that one cause 
for blepharoptosis is an insertion of the 
aponeurosis above the midpoint of the 
palpebral fascia. 
EDWARD EPSTEIN 
Johannesburg, South Africa 


Reply 


Editor: 

We are aware of Dr. Epstein’s earlier 
article. His interpretation of the insertion 
of the levator aponeurosis is not shared by 
most anatomists. There have been too 
many gross dissections and histologic 
studies to allow for a change in the old 
concept that the aponeurosis has multiple 
insertions. 

We believe that multiple insertions ex- 
plain the mechanism of Horner’s syn- 
drome blepharoptosis far better than the 
theory Dr. Epstein describes in his letter. 
Surgeons who perform blepharoptosis 
surgery know there is a 2 to 3 mm stretch 
of the levator aponeurosis. The eyelid is 
probably held at a gross level by the 
tonus, contraction, and relaxation of the 
levator muscle. The fine adjustment is 
determined by the tonus of Müller's mus- 
cle overriding this levator action. If the 
levator aponeurosis was firm like the tem- 
poral muscle tendon, then Dr. Epstein's 
statement of the impossibility of Horner's 
blepharoptosis would be true. The levator 
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aponeurosis, however, is not of a fixed 
length. 

Any surgeon who dissects the eyelids 
carefully in  blepharoptosis surgery 
knows that in about half of the cases the 
orbital septal attachment to the levator 
aponeurosis can be separated by blunt 
dissection. If this were a continuing 
membrane this would not be possible. We 
believe that at the junction of orbital 
septum and levator aponeurosis it is the 
aponeurosis that continues forward and 
not the palebral fascia. 

Yours sincerely, 

RICHARD COLLIN, F.R.C.S. 
London, England 
CROWELL BEARD, M.D. 
San Jose, California 


The Framingham Eye Study 


Editor: 


I was most interested in the article, 
"Prevalence of senile cataract, diabetic 
retinopathy, senile macular degeneration, 
and open-angle glaucoma in the Framing- 
ham Eye Study" (Am. J. Ophthalmol. 
85:98, 1978), by M. M. Kini, H. M. Lei- 
bowitz, T. Colton, R. J. Nickerson, J. 
Ganley, and T. R. Dawber. However, I 
believe that the data quoted for the 
prevalence of lens opacities in the general 
population are remarkably low. 

Slip-lamp examination with dilated pu- 
pils of a sample of 795 persons ages 40 to 
74 years of a defined population of the 
Rhondda Fach in South Wales in 1964 
and 1965 showed that cortical lens opaci- 
ties were present in 43% of men in the age 
group 40 to 49 years, 5796 of men in the 
age group 50 to 59 years, 77% of men in 
the age group 60 to 69 years, and 84% of 
those in the age group 70 to 74 years. The 
data for women were remarkably simi- 
lar. 


The cortical opacities were divided into 


50% dots, 34% wedges and plaques, 20% 


I 
` 


Tw 


sway 


VOL. 86, NO. 6 


clubs, 5% fluid clefts and globules, and 
4% posterior axial, more than one type 
being present in many instances. 

I believe, therefore, that Kini and co- 
workers have concentrated on more 
marked lens opacities and their data 
seriously underestimate the presence of 


: lens opacities in a defined population. 


~ 


My data were published as part of an 
M.D. thesis for the University of Wales in 
1965 and have been quoted in the Ciba 
Symposium, No. 19, “The Human Lens 
in Relation to Cataract" (Copenhagen, 
Elsevier, 1973, p. 283). 

' ROGER MCGUINNESS, M.D. 
New South Wales, Australia 


Helminthosporium Corneal Ulcers 
Editor: 

In the report, “Helminthosporium cor- 
neal ulcers" (Am. J. Ophthalmol. 85:666, 
1978), by J. H. Krachmer, R. L. Anderson, 
P. S. Binder, G. O. Waring, J. J. Rowsey, 
and -E. S. Meek, I noted several major 
errors. The fungus illustrated in Figure 3 
isolated from the second case is Drech- 
slera and not Helminthosporium. Y would 
alsq suspect that the other cases were 
caused by this same organism. Based 
upon their figure, the case or cases can not 
possibly represent infections caused by 
Helminthosporium. 

Helminthosporium is an extremely rare 
fungus, whereas Drechslera is not. Basi- 
cally, Helminthosporium has a straight 
conidiophore, whereas Drechslera has 
one that is geniculate (bent-kneelike). 
Several cases have been caused by Drech- 
slera. I feel the cases are noteworthy, but 
that the etiologic agents should be identi- 
fied properly. | 

MICHAEL R. MCGINNIS, PH.D. 
Chapel Hill, North Carolina 
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Senile Retinoschisis. Morphological Re- 
lationship of the Formation of Spaces 
Within the Peripheral Retina to Senile 
Reitnoschisis and to Schisis Detach- - 
ment. By Wolfgang Gottinger. Stutt- 
gart, Georg Thieme Publishers, 1978. 
Clothbound, 60 pages, table of con- 
tents, index, 83 black and white figures, 
7 tables. 


In this monograph, the author de- 
scribes his study of senile retinoschisis 
and related conditions in 315 pairs of 
human eyes obtained at autopsy. The 
study used gross observations, light -mi- 
croscopy, scanning electron microscopy, 
and transmission electron microscopy. 

The author concludes that peripheral 
cystoid retinal degeneration forms the 
basis from which senile retinoschisis de- 
velops; columns between retinal micro- 
cysts rupture to produce the schisis cavi- 
ty; Müller's cells participate in a reactive 
manner by producing basal membrane 
and’ collagenous microfibrils; and ‘outer 
retinal layer breaks may be caused by 
shrinking of these collagenous microfi- 
brils. Additionally, the author concludes 
that outer retinal layer breaks contribute 
to separation of the outer retinal layer 
from the adjacent pigment epithelium. 

Although a more precise definition of 
retinoschis in terms of area of involve- 
ment would be helpful and the author 
considers senile retinoschisis as a single 
entity, this is an excellent study. It is 
particularly noteworthy for the gross eye 
stereophotographs, the scanning electron 
microscopy illustrations, and the exten- 
sive bibliography. I recommend this 
monograph to interested ophthalmolo- 
gists and retinal research scientists. 

BRADLEY R. STRAATSMA 


* 
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Acta Ophthalmologica 


LENTICONUS ANTERIOR AND ALPORT'S 
SYNDROME. Nielsen, C. E. (Dept. Neu- 
rosurgery, Aalborg Sygehus Syd, Aal- 
borg, Denmark). Acta Ophthalmol. 56: 
518, 1978. 


Six patients, from five families, five males 
and one female, suffering from lenticonus an- 
terior are presented. Furthermore, all suffered 
from chronic nephritis and nerve deafness and 
must be considered cases of Alport's syn- 
drome. As all cases with lenticonus anterior 
which have been published within the last 13 
years likewise were affected with nerve deaf- 
ness and/or chronic nephritis, the assumption 
is submitted that lenticonus anterior exists 
exclusively as a part of Alport's syndrome. (2 
figures, 2 tables, 63 references)—Authors' ab- 
stract 


BINOCULAR INTERACTION STUDIED WITH 
VISUAL-EVOKED RESPONSES (VER) IN 
HUMANS WITH NORMAL OR IMPAIRED 
BINOCULAR VISION. Lennerstrand, G. 
(Dept. Ophthalmol., Univ. Hosp., Lin- 
kóping, Sweden). Acta Ophthalmol. 
56:628, 1978. 


In an attempt to evaluate binocular func- 
tions in an objective manner, visual evoked 
responses (VER) were recorded in sixteen sub- 
jects, six with normal binocular functions and 
ten with various degrees of squint and binocu- 
lar impairment. The two eyes were stimulated 
monocularly or dioptically with a polaroid 
checker board pattern viewed through rotating 
polaroid disks. The rate of pattern reversal was 
seven per sec for one eye and ten per sec for 
the other, allowing stimulus locked responses 
to be recorded from each eye individually, 
even during dioptic viewing. In normal sub- 
jects the VER of each eye to binocular stimula- 
tion were reduced to half or less of the monoc- 
ular value. The reduction was much smaller in 
humans with impaired binocular vision, at 
least for the dominant eye. In stereoblind 
subjects the response of the dominant eye was 
the same for monocular and binocular stimu- 
lation. The VER changes might reflect binocu- 
lar interaction in visual cortex neurons, which 


probably are binocular in normal subjects but 


driven only from one eye in stereoblind sub- . ° 


jects. (4 figures, 1 table, 21 references)— 
Authors' abstract 


American Journal of 
Surgical Pathology 


SEBACEOUS CARCINOMA OF THE EYE- 
LID FOLLOWING RADIATION THERAPY. 
Lemos, L. B., Santa Cruz, D. ]., and 
Baba, N. (Ohio State Univ. and Colum- 
bus Children’s Hosp., Columbus, 
Ohio). Am. J. Surg. Path. 2:305, 1978. 


A 12-year-old boy died from a sebaceous 
carcinoma originating from the eyelid. The 
carcinoma developed 11 years after curative 
radiation therapy for bilateral retinoblastoma. 
Sebaceous carcinomas associated with previ- 
ous irradiation are uncommon, and only five 
such cases have been published. Three of the 
patients were treated for benign disorders and 
the two other cases followed radiation therapy 
for bilateral retinoblastoma. Second malignant 
neoplasms in patients with bilateral retino- 
blastoma are thought to be related to a geneti- 
cally inherited predisposition to the develop- 
ment of second malignant tumors. Radiation 
therapy is claimed to be an inducing factor in 
many cases but malignant neoplasms are also 
found in areas distant from the portals of 
irradiation as well as in patients not irradiated. 
Most of the secondary tumors were sarcomas, 
and usually osteogenic sarcomas: (4 figures, 1 
table, 31 references)—Authors’ abstract 


Archives of Ophthalmology 


FLUORESCEIN IRIS ANGIOGRAPHY. Hay- 
reh, S. S., and Scott, W. E. (Dept. Oph- . 
thalmol, Univ. of Iowa, Iowa City, 
lowa) Arch. Ophthalmol. 96:1390, 
1978. 


Iris circulation was investigated by fluores- 
cein iris angiography in 33 human eyes before 
and after tenotomy of one or more recti for 
correction of strabismus. Tenotomy of one or * 
both horizontal recti produced no appreciable 
circulatory disturbance in the iris, but tenoto- 
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my of superior or inferior rectus produced 
circulatory delay in superior temporal or infe- 
rior temporal sectors, respectively, of the iris. 
When tenotomies of a horizontal and one or 
two vertical recti were combined, the defect 
occurred in the region of the vertical rectus 
only. Blood supply of the nasal half of the iris 
was usually not disturbed by tenotomy of the 
vertical and/or medial rectus. The findings 
indicate that the blood supply of the iris is 
segmental and suggest that, in strabismus sur- 
gery, cutting the two vertical recti along with 
the lateral rectus may subject the eye to the 
risk of anterior segment ischemia. (13 figures, 
2 tables, 28 references) —Authors' abstract 


OCULAR INVOLVEMENT IN WHIPPLE'S 
DISEASE. Font, R. L., Rao, N. A., Issare- 
scu, S., and McEntee, W. J. (Ophthal- 
mic Path., Armed Forces Inst. Path., 
Washington, D.C.). Arch. Ophthalmol. 
96:1431, 1978. 


A 52-year-old man had a prolonged history 
of nondeforming migratory polyarthritis and a 
short episode of pericarditis preceding the 
onset of bilatera] vitreitis and retinitis. The 
clinical course was characterized by progres- 
sive deterioration of vision, increasing lethar- 
gy, and dementia, leading to coma and death 
from pneumonia (21 months later). No intesti- 
nal manifestations were recorded. Both eyes, 
which were removed postmortem, disclosed 
numerous PAS-positiye macrophages through- 
out the inner retina and vitreous. Electron 
microscopic studies of the macrophages dis- 
played intracytoplasmic, degenerating, rod- 
shaped bacteria and membranous structures 
identical to those seen in the intestine, brain, 
heart, and other tissues of patients with 
Whipple's disease. Clinicians should include 
Whipple's disease, and reticulum cell sarco- 
ma, in the differential diagnosis of patients 
with bilateral retinitis and vitreitis, especially 
if these disorders are associated with CNS 
manifestations. (7 figures, 24 references)— 
Authors’ abstract 


British Journal of 
Ophthalmology 
MEASLES RETINOPATHY DURING IMMU- 
NOSUPPRESSION. Haltia, M., Tarkkan- 
en, A., Vaheri, A., Kaakinen, K., Paetau, 
A., and Erkillà, H. (Depts. Pathol., 
Ophthalmol. and Virol., Univ. Helsinki, 
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Helsinki, Finland). Br. J. Ophthalmol. 
62:356, 1978. 


After surgery for a rhabdomyosarcoma of 
the testis without clinical signs of metastases, 
the 13-year-old patient was placed on cytotpx- 
ic chemotherapy on which he did well for one 
year; at the end of the year he contracted 
measles and died after three months of illness. 
Ophthalmoscopically, the patient showed, two 
weeks before his death, irregular, flat areas of 
depigmentation and one greyish elevated le- 
sion below one macula. The autopsy revealed 
no extra- or intracranial metastases of the orig- 
inal malignancy, but, histologically, there 
were clear-cut signs of measles encephalopa- 
thy. By light microscopy numerous intranu- 
clear inclusion bodies were found in oligoden- 
droglial cells and in neurons of the brain, 
particularly in the region of the lentiform 
nuclei and in the internal capsule. The inclu- 
sion bodies consisted of masses of tubular 
structures with the ultrastructural and immu- 
nofluorescent properties of measles virus nu- 
cleocapsids. The prominent histological eye 
finding was patchy, focal, retinal necrosis sur- 
rounded by large areas of almost normal reti- 
na. As in the brain, there was total absence of 
inflammatory cells and of any attempt at re- 
pair, except for a few macrophages. The cho- 
roid was entirely normal. By electron micros- 
copy, some of the remaining nuclei of the 
inner nuclear layer (in the necrotic areas) ap- 
peared to contain structures resembling the 
nucleocapsids of paramyxoviruses; the same 
regions stood out by bright fluorescence on 
indirect immunofluorescence with hyperim- 
mune antimeasles virus rabbit serum. The 
present case is analogous to several reported 
cases of unusually severe measles encephalop- 
athy in children made immunodeficient by 
chemotherapy for leukemia. The new feature 
is the involvement of the retina which was 
recognized ophthalmoscopically and could be 
helpful in clinical differential diagnosis. (5 
m ] table, 26 references)— Peter C. Kron- 
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DOES ENUCLEATION OF THE EYE CON- 
TAINING A MALIGNANT MELANOMA 
PREVENT OR ACCELERATE THE DISSEM- 
INATION OF TUMOR CELLS? Zimmer- 
man, L. E., McLean, I. W., and Foster, 
W. D. (Armed Forces Inst. of Pathol., 
Washington, D.C.). Br. J. Ophthalmol. 
62:420, 1978. 


The material which forms the backbone of 











this paper is a series of 2652 patients with 
malignant melanoma of the choroid or ciliary 
body on whom, after enucleation of the 
tumor-containing eye and histopathological 
examination adequate follow-up information 
could be obtained. In the present communica- 
tion the point is made that the value of enucle- 
ation as a life-prolonging form of therapy 
should, logically, be judged in the light of 
observations on the natural course of untreat- 
ed melanomas. Pertinent statistical data are 
still not available, but it is widely believed and 
taught that uveal melanomas, unlike cutane- 
ous melanomas, are rarely found to have me- 
tastasized when the patient is referred for 
treatment of the primary tumor. This belief is 
supported by the experience of the few observ- 
ers who have had the opportunity to make 
accurate observations on untreated pigmented 
tumors of the uvea. If the annual death rate 
from untreated uveal malignant melanomas is 
assumed to be around 1%, then the data of the 
Armed Forces series are clearly indicative of a 
peak in annual death rate from metastases, 
amounting to about 8%, in the middle of the 
second year after the enucleation. This peak is 
followed by a smooth decline to the 1% annual 
death rate which prevails during the second 
postoperative decade. This suggests that the 
surgical removal of'the tumor-containing eye 
by- conventional techniques promotes dissemi- 
nation of tumor cells. Guided by this concept, 
Fraunfelder et al. have recommended “no 
touch” techniques for the diagnostic manage- 
ment and the enucleation of eyes harboring a 
melanoma suspected, on clinical grounds, of 
being malignant. These recommendations are 
strongly endorsed by the present authors. (3 
figures, 28 references)—Peter C. Kronfeld 


Developmental 
Medicine and 
Child Neurology 
CORTICAL BLINDNESS ASSOCIATED WITH 
OCCIPITAL ATROPHY: A COMPLICATION 
OF H. influenzae MENINGITIS. Margolis, 
L. H., Shaywitz, B. A., and Rothman, 
S. G. (Yale Univ. School of Med., New 
Haven, Conn.). Dev. Med. Child 
Neurol. 20:490, 1978: 

A three-year-old child with H. influenzae 
meningitis developed cortical blindness, 
Computerized tomography demonstrated oc- 


cipital hemorrhage, and a subsequent scan 
showed occipital atrophy. This is the first 
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description of cortical blindness secondary to 
meningitis with an associated anatomical de- 
fect. (2 figures, 9 references)—Authors’ ab- 
stract 


Experimental Eye 
Research 


A FLUOROPHOTOMETRIC STUDY OF THE 
EFFECT OF TOPICAL TIMOLOL ON 
AQUEOUS HUMOR DYNAMICS. Yablon- 
ski, M. E., Zimmerman, T. J., Waltman, 
S. R., and Becker, B. (Dept. Ophthal- 
mol., Washington Univ. School of 
Med., St. Louis, Mo.). Exp. Eye Res. 
27:135, 1978. 


A modification of the fluorophotometric 
method of Jones and Maurice is described and 
used to measure the aqueous flow coefficient. 
The method was used to measure the effect of 
topical timolol] on aqueous humor dynamics in 
15 human subjects. It was found that the acute 
decrease in intraocular pressure caused by 
timolol can be explained entirely by its effect 
on the aqueous flow. The mean aqueous flow 
coefficient in the timolol treated eye was found 
to be 0.0126 min^! before timolol, and 0.0067 
min"! after timolol. A small effect on the 
aqueous flow coefficient of the untreated eye 
was also observed. (1 figure, 3 tables, 13 
references)—Authors’ abstract 


THE FATE OF ANTERIOR CHAMBER FLUO« 
RESCEIN IN THE MONKEY EYE. Sher- 
man, S. H., Green, K., and Laties, À. M. 
(Dept. of Ophthalmol, Scheie Eye 
Inst., Univ. Pennsylvania Med. School, 
Philadelphia, Pa.). Exp. Eye Res. 27: 
159, 1978. 


As defined by freeze-dry tissue techniques, 
there are two distinct routes by which fluores- 
cein leaves the anterior chamber of the living 
rhesus monkey eye: (1) the conventional path- 
way—within five minutes of the initiation of 
fluorescein perfusion through the anterior 
Chamber, the conventional pathway filled, 
tracer passes through the trabecular meshwork 
into Schlemm's canal, and flowed back within 
scleral and episcleral venous derivatives to 
enter large veins in the extraocular muscles; 
(2) the uveo-vortex pathway—fluorescein rap- 
idly moved into the iris stroma and into the 
anterior part of the ciliary body. The anterior 
chamber border of the ciliary body is little 
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more than a sparse mesh from which fluores- 
cein entered directly into the substance of the 
anterior ciliary muscle. Fluorescein penetrat- 
ed blood vessels in the iris stroma and in the 
anterior ciliary body from where it could be 
traced posteriorly to the equatorial choroid 
and vortex veins. The specific sequential tis- 
sue distribution of fluorescein strongly sup- 
ports the existence of a uveo-vortex pathway 
for aqueous outflow. (12 figures, 28 refer- 
ences)—Authors' abstract 


Journal of Clinical 
Endocrinology and 


Metabolism 


RESPONSES TO TRH AND T? SUPPRES- 
SION TESTS IN EUTHYROID SUBJECTS 
WITH A FAMILY HISTORY OF GRAVES’ 
DISEASE. Tamai, H., Suematsu, H., 
Ikemi, Y., Kuma, K., Matsuzuka, R., 
Kumagai, L. F., Shizume, K., and Naga- 
taki, S. (Dept. Psychosomatic Med., 
Faculty of Med., Kyushu Univ., Fukuo- 
ka, Japan). J. Clin. Endocrinol. 47:475, 
1978.. 


The authors studied TRH responsiveness, 
T3 suppressibility and thyroidal antibodies in 
clinically and chemically euthyroid relatives 
of patients with Graves’ disease. Abnormal 
levels in each area of testing were noted in 
significant, although not coincident, percent- 
ages of those tested. The authors speculate that 
abnormal responses in these tests by relatives 
of patients with Graves’ disease might fore- 
shadow overt hyperthyroidism and they rec- 
ommend follow-up studies. (3 figures, 3 tables, 
17 references)—Gerald Harris 


Laboratory Investigation 


EXPERIMENTAL INJURY OF THE OPTIC 
NERVE WITH OPTIC DISK SWELLING. 
Baumbach, G. L., Cancilla, P. A., Hay- 
reh, M. S., and Hayreh, S. S. (Depts. 
Path. and Ophthalmol., College of 
Med., Univ. of Iowa, Iowa City, Ia.). 
Lab. Invest. 39:50, 1978. 

An ultrastructural study utilizing horserad- 
ish peroxidase was performed to determine the 
mechanism and consequences of leakage of 
vascular protein following injury of the optic 
nerve. Unilateral optic nerve injuries were 
produced in four rhesus monkeys by making a 
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cautery lesion on the retrobulbar portion of the 
optic nerve. Optic disk changes were followed 
with stereo fundus photography and fluores- 
cein angiography. Three to 14 days after injury 
horseradish peroxidase was given intrave- 
nously and the tissue was prepared for elec-- 
tron microscopy, including serial sections of 
selected tissue blocks. Fundus photography 
and fluorescein angiography showed edema of 
the optic disk in two animals. There was 
leakage of horseradish peroxidase into the 
optic nerve head from the optic nerve lesion 
and the peripapillary choriocapillaris. Al- 
though the pathway of horseradish peroxidase 
leakage in the injured optic nerve was not 
entirely clear, serial sections indicated intra- 
endothelial channels as one possible route. 
Alterations of the optic nerve head were con- 
fined to the axon segments anterior to the 
injury, and included aggregation of mitochon- 
dria, disruption of neurotubules, and swelling. 
These findings suggest that optic nerve injury 
produces damming of axoplasmic flow and 
that swelling of the optic nerve head is the 
result of axon enlargement. (9 figures, 1 table, 
66 references) —Authors' abstract 


Medicine 


MYASTHENIA GRAVIS IN PATIENTS WITH 
THYMOMA, WITH PARTICULAR REFER- 
ENCE TO ONSET AFTER THYMECTOMY. 
Namba, T., Brunner, N. G., and Grob, 
D. (Dept. Med., Maimonides Med. Ctr., 
State Univ. of New York, Brooklyn, 
N.Y.). Medicine 57:411, 1978. 


Approximately one third of patients with 
thymoma have myasthenia gravis and one 
tenth of patients with myasthenia gravis have 
a thymoma. In two thirds of myasthenic pa- 
tients the thymus is hyperplastic and contains 
germinal centers. It has long been suspected 
that the thymus may play a role in the patho- 
genesis of myasthenia gravis. Since the thy- 
mus is required for functional maturation of T 
lymphocytes that mediate cellular immune 
responses, and contains in germinal centers B 
lymphocytes that secrete immunoglobulins 
mediating humoral immune responses, the 
thymic abnormalities in myasthenic patients 
are presumed to be related to the immunologic 
alterations that occur in this disease. However, 
it is not yet known if the thymic abnormalities 
are related to, or necessary for, the develop- 
ment of the neuromuscular block that charac- 
terizes the disease. The current study analyzes 





the incidence of myasthenia gravis in 72 pa- 
tients with thymoma studied by the authors, 
and in 1,655 patients previously reported by 
others. Of particular interest are seven patients 
who were observed to develop myasthenia 
. gravis after total thymectomy for removal of a 
thymoma, and 26 patients previously reported 
by others. The onset of myasthenia gravis in 
these patients in the absence of the thymus 
suggests that the role of the thymus in the 
pathogenesis of myasthenia gravis may be 
indirect and initiated prior to thymectomy. (4 
figures, 4 tables, 150 references)—Authors’ ab- 
stract 


Neurology 


UVEITIS, PERIVENOUS SHEATHING AND 
MULTIPLE SCLEROSIS. Bamford, C. R., 
Ganley, J. P., Sibley, W. A., and Lagu- 
na, J. F. (Dept. of Neurol., Univ. Arizo- 
na Health Sci. Ctr., Tucson, Ariz.). Neu- 
rology 28:119, 1978. 


Pars planitis (peripheral uveitis) and perive- 
nous sheathing are two ocular phenomena 
associated with multiple sclerosis. The inci- 
dence of pars planitis in 127 multiple sclerosis 
patients was 2.4%. This is lower than that 
reported by others but significantly higher 
than its occurrence in the general population. 
The incidence of perivenous sheathing (11%) 
is consistent with the experience of others. 
However, this find was noted more frequently 
in patients with a progressive form of multiple 
sclerosis. No perivenous sheathing was found 
to develop within the first few weeks follow- 
ing 31 exacerbations, and no association was 
identified between its presence and the severi- 
ty of neurologic disability. (5 figures, 6 tables, 
16 references)—Authors’ abstract 


New England Journal of 
Medicine 


OPTIC NEUROPATHIES. Lessell, S. (Bos- 
ton Univ. School of Med., Boston, 
Mass.). N. Engl. f. Med. 299:533, 1978. 


Three specific neuropathies are reviewed 
here: ischemic optic neuropathy, optic neuri- 
tis, and infiltrative-compressive optic nerve 
disease. Each section in a few paragraphs 
capsulizes the important diagnostic and thera- 
peutic points for each entity. For example, to 
make the diagnosis of ischemic optic neuropa- 
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thy, there should be either an elevated erythro- 
cyte sedimentation rate or a positive temporal 
artery biopsy or both. If neither is present, in 
spite of the eye findings, the patient should 
probably not be subjected to the risks of pro- 
longed high dosage corticosteroid therapy. 
Generally, optic neuritis falls into two 
groups—those with other lesions in the white 
matter of the central nervous system (presum- 
ably multiple sclerosis) and those who have no 
other neurologic disorder. The risk of develop- 
ing multiple sclerosis in the latter groüp is 
somewhere between 30 and 5096. The final 
word on the treatment of optic gliomas has not 
been written but the author leans toward the 
nonoperative management when the tumor is 
primarily in the nerve and has not invaded the 
cranial cavity. (1 figure)—David Shoch 


Ophthalmology 


IS BLINDNESS A REALISTIC COMPLICA- 
TION IN BLEPHAROPLASTY PROCE- 
DURES? Waller, R. R. (Dept. Ophthal- 
mol., Mayo Clinic, Rochester, Minn.). 
Ophthalmol. 85:730, 1978. 


Blindness is a rare but realistic complication 
in blepharoplasty procedures. Reviéw of 55 
case reports in the literature supports -this 
view. The cause or causes of blindness are not 
precisely clear, but orbital hemorrhage after 
removal of fat seems to be the most common 
event associated with visual loss. Preoperative 
ophthalmologic assessment is highly desirable 
to document preexistent eye and systemic dis- 
ease. Exquisite care with removal of fat is 
essential. Careful postoperative observation 
without patching is necessary. Management of 
acute visual loss may be medical, surgical, or 
both. (24 references)—Authors' abstract 


Plastic and Reconstructive 
Surgery 

EARLY SKELETAL RELEASE IN THE IN- 
FANT WITH CRANIOFACIAL DYSOSTO- 
sis. McCarthy, J. G., Coccaro, P. J., Ep- 
stein, F., and Converse, J. M. (Inst. of 
Reconstr. Plast. Surg., New York Univ. 
Med. Ctr., New York, N.Y.). Plast. & 
Reconstr. Surg. 62:335, 19778. 
Craniofacial dysostosis involves premature 

fusion of cranial sutures, resulting in cranial 

and facial deformity. Depending on the su- 


ae 


AY 


VOL. 86, NO. 6 


tures affected, the orbits may be shallow with 
resultant proptosis. Established surgical tech- 
niques include strip craniectomies in infancy 
to remove the synostosed suture (usually coro- 
nal) to allow greater expansion of the calvari- 
um. The authors emphasize that the sphe- 
nozygomatic suture is anatomically continu- 
ous with the corneal suture and that synostosis 
of this and other small sutures at the cranial 
base are overlooked in classical procedures, 
allowing persistence of orbital deformity. 
They propose extension of the strip craniec- 
tomy to include the sphenozygomatic suture. 
Early results in ten cases are encouraging. The 
authors hope that such an approach in selected 
cases would eliminate a need for the later, 
more extensive, craniofacial reconstructions 
recently popularized. (10 figures, 14 ref- 
erences)—Gerald Harris 


Science 


PHYSIOLOGICAL BASIS OF ANISOMETROP- 
IC AMBYLOPIA. Eggers, H.M., and 
Blakemore, C. (Physiological Lab., 
Cambridge, England). Science 201:264, 
1978. 


Anisometropic amblyopia is a developmen- 
tal disorder of vision: babies with uncorrected 
differences in refractive power in the two eyes 
are often left later in life with defective vision 
in one eye, which cannot then be rectified 
optically and which is not caused by any 
Bicas retinal or ocular pathology. It is 
known that even a brief occlusion of one eye 
will cause changes in the visual cortex of 
kittens. The authors investigated the possibili- 
ty that a similar mechanism is at work in 
anisometropia. They therefore reared five kit- 
tens in a totally dark room except for an hour 
or two each day when each animal wore a pair 
of goggles containing a high minus sphere in 
front of one eye. When the visual cortex was 
examined it was found that most neurons were 
dominated by input from the normal eye. 
Moreover, contrast sensitivity and resolving 
power were lower for stimulation through the 
originally defocused eye mimicking psycho- 
physieal results from human anisometropic 
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amblyopes. (3 figures, 26 references)—David . 
Shoch 


Transactions of the Ameri- 
can Ophthalmological 
Society 
ORBITAL VENOGRAPHY: ANATOMY, 
TECHNIQUE, AND DIAGNOSTIC USE. 
(Thesis) Dayton, G. O. (Dept. Ophthal- 
mol. and Radiological Sciences, Univ. 
California Ctr. for Health Sciences, Los 
Angeles, Calif.) Tr. Am. Ophthalmol. 
Soc. 75:459, 1977. 


Orbital venography has lost a great deal of 
its attraction to ophthalmologists since the 
introduction of computerized tomography. 
However it still has some value particularly 
for lesions in the area of the orbital apex and 
cavernous sinus where computerized tomogra- 
phy is poorest. The cavernous and basal ve- 
nous sinuses of the brain can be outlined for 
various filling defects by orbital venography 
providing a diagnosis without resorting to 
more dangerous and involved procedures that 
are less specific. (17 figures, 5 tables, 53 
references)—David Shoch 


CHROMOSOMAL ABNORMALITIES ASSOCI- 
ATED WITH CYCLOPIA AND SYNOPH- 
THALMIA. (Thesis) Howard, R. O. (Yale 
Univ. School of Med. New Haven, 
Conn.). Tr. Am. Ophthalmol. Soc. 75: 
505, 1977. 


Cyclopia is a fairly rare anomaly and of the 
31 case reports of human cyclopia, 24 showed 
definite abnormalities of chromosomes. The 
most common abnormality is trisomy for D 
group chromosome. Seventeen of the 24 had 
this abnormality. According to the present 
understanding of chromosomal disorders, an 
individual with a trisomic anomaly would 
code for the production of excessive enzymes, 
proteins, controlled genes and organizers cor- 
responding to the genes present in the ex- 
tra chromosome. (8 figures, 3 tables, 86 
references)—David Shoch 
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INTERNATIONAL SOCIETY FOR 
CLINICAL ELECTROPHYSIOLOGY OF 
VISION 


The International Society for Clinical Electro- 
physiology of Vision will hold its 17th Symposium 
in “Schloss Reinhardsbrunn,” Friedrichronda, Ger- 
man Democratic Republic, June 5-10, 1979. Topics 
to be discussed are “Visual electrodiagnosis in sys- 
temic diseases,” and “Visual electrophysiology and 
localized retinal stimulation.” The official language 
of the Symposium is English. For further informa- 
tion and registration, write Professor Dr. E. Sch- 
moger, Augenklinik der Medizinische Akademie, 
Nordhauserstrasse 74, 50 Erfurt German Democrat- 
ic Republic. 


INTERNATIONAL SYMPOSIUM: 
NEUROCHEMISTRY OF THE RETINA 


An international symposium on neurochemistry 
of the retina will be held in Athens, Greece, Aug. 
28-Sept. 1, 1979. Topics to be discussed include the 
following: composition, metabolism, and biogenesis 
of membranes; biochemical approaches to the study 
of visual cells and their relationship to the pigment 
epithelium; chemical transmission of nerve signals; 
biochemical studies on retinal receptors, photore- 
ceptors, and phototransduction; cyclic nucleotides; 
biochemical and pharmacological approaches to 
study the entire retina; neurochemical studies in 
experimental diabetic retinopathy, retinal degenera- 
tive diseases, sphingolipidoses, amino acid distur- 
bances; and future research from neurchemical 
studies of the retina in health and diseases. For 
further information, write Nicholas G. Bazán, 
Chairman, Organizing and Scientific Committees, 
Instituto de Investigaciones Bioquimicas, Universi- 
dad Nacional del Sur CONICET, Av. Alem 1253, 
8000-Bahia Blanca, Argentina. 


UNIVERSITY OF CHICAGO: ANNUAL 
ALUMNI DAY 


The Department of Ophthalmology of the Univer- 
sity of Chicago holds its Annual Alumni Day March 
7, 1979. The guest speaker is Albert M. Potts, 
chairman, Department of Ophthalmology, Universi- 
ty of Louisville. The staff and residents of depart- 
ments of ophthalmology, alumni, and other physi- 
cians are invited. The full-day session will include a 
scientific program, a buffet luncheon, and reception. 
Registration and scientific session are scheduled to 
begin at 9 AM in P-117, Albert Merritt Billings 
Hospital, Chicago, Illinois. There is no charge. For 
further information, write Mrs. Karin Cassel, De- 
partment of Ophthalmology, 950 E. 59th St., Chica- 
go, IL 60637; telephone (312) 947-6063. 


TORONTO: CONTACT LENS 
CONFERENCE 


À comprehensive contact lens meeting, including 
lecture programs and workshops, will be held April 
20 and 21, 1979, at the Four Seasons Yorkville, 
Toronto, Canada. The meeting will cover all aspects 
of contact lens technology. Jack Hartstein will deliv- 
er the Second Maxwell K. Bochner Lecture. For 
further information, write Harold Stein, M.D., c/o 
the Park Plaza Hotel, 170 Bloor Street West, Toron- 
to, Ontario, Canada M5S IT9. 


COMPUTERS IN OPHTHALMOLOGY: 
COURSE 


A course in application of computers to ophthal- 
mic patient care and clinical research will be held 
April 5 and 6, 1979, in St. Louis, Missouri. For 
further information, write Robert Greenfield, D. Sc., 
Biomedical Computer Laboratory, Washington Uni- 
versity School of Medicine, 700 S. Euclid Ave., St. 
Louis, MO 63110. 


UNIVERSITY OF PENNSYLVANIA ALUMNI 
OPHTHALMOLOGICAL ASSOCIATION: * 
ANNUAL MEETING 


The University of Pennsylvania Alumni Ophthal- 
mological Association will hold its annual meeting 
on May 10-12, 1979. The subject of this year's 
symposium is "Practical Neuro-ophthalmology [an 
the clinician.” Melvin G. Alper, M.D., will give the 
second Annual Francis Heed Adler lecture. The 
registration fee is $200 for practicing ophthalmolo- 
gists and $175 for University of Pennsylvania Oph- 
thalmological alumni. The registration fee includes 
two luncheons and a cocktail party. Registration for 
residents with a letter from their program director is 
$75. Registration fee and request for additional 
information should be mailed to David M. Kozart, 
M.D., Program Coordinator, Scheie Eye Institute, 
5] N. 39th St., Philadelphia, PA 19104. 


GEORGETOWN UNIVERSITY CENTER 
FOR SIGHT: CLINICAL 
OPHTHALMOLOGY CONFERENCE 


The Office of Continuing Medical Education and 
the Department of Ophthalmology of Georgetown 
University School of Medicine will offer a clinical 
ophthalmology conference, "Diagnosis and man- 
agement of the office patient," in Hamilton, Bermu- 
da, Feb. 5-8, 1979. For further information, write 
Office of Continuing Medical Education, George- 
town University School of Medicine, Room 412 
KoberCogan, 3800 Reservoir Rd., N.W., Washing- 
ton, DC 20007; telephone (202) 625-2306. 
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SOUTHERN CALIFORNIA PERMANENTE 
MEDICAL GROUP: SECOND ANNUAL 
OPHTHALMOLOGY SYMPOSIUM 


The Southern California Permanente Medical 
Group and the University of California, San Diego, 
will hold the Second Annual Ophthalmology Sym- 
posium, “Diagnosis and management of corneal 
external disease and contact lens problems,” July 13 


` and 14, 1979, at the Hilton Hotel, San Diego, Cali- 
' fornia. For further information, write Southern Cali- 


fornia Permanente Medical Group, Education Of- 
fice, 4647 Zion Ave., San Diego, CA 92120; tele- 
phone (714) 563-2558. 


DOCTOR-TO-DOCTOR MEDICAL 
JOURNAL PROGRAM 


Doctors in the United States are asked to send 
their medical journals—after having read them—to 
colleagues overseas (Asia, Latin America, and Afri- 
ca) who wish to have access to current medical 
literature but because of either currency regulations 
or actual costs involved, cannot themselves sub- 
scribe to medical periodicals. Participants will be 
supplied with the name, address, and medical spe- 
cialty of doctors, in these areas who wish to receive 
much-wanted journals (particularly specialty jour- 
nals) and will mail them directly to their overseas 
colleague. The “Doctor-to-Doctor” program is spon- 
sored by the American Medical Association with the 
collaboration of the World Medical Association. Per- 
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sons wishing to participate in the program should 
send their names, addresses, and title of journals 
they would be willing to contribute to Doctor-to- 
Doctor Program, c/o The World Medical Associa- 
tion, Inc, 10 Columbus Circle, New York, NY 
10019. 


PERSONALS 
H. DWIGHT CAVANAGH 


H. Dwight Cavanagh has been appointed F. Phi- 
nizy Calhoun Professor and Chairman of the De- 
partment of Ophthalmology, Emory University 
School of Medicine, Atlanta, Georgia. 


GISSUR J. PETURSSON 


Gissur J. Petursson has been named acting chair- 
man and assistant professor of the Department of 
Ophthalmology at the University of Arkansas, Little 
Rock. 


HAROLD G. SCHEIE 


Harold G. Scheie founding director of Scheie Eye 
Institute, received the Ephraim D. Saunders Award 
of the Presbyterian-University of Pennsylvania 
Medical Center in Philadelphia Sept. 21, 1978. The 
award, named in honor of Presbyterian’s founder, is 
the highest honor that can be bestowed on an 
individual by the medical center. Dr. Scheie was 
also named an honorary trustee at the ceremonies. 


New Research Grants Awarded by the National Eye Institute 
July 1, 1978 to September 30, 1978 


Institution 


Medical College of Georgia Ata A. Abdel-Latif 


Augusta, Georgia 
City College of New York Robert R. Alfano 
New York, New York 


Princeton University 
Princeton, New Jersey 


Albany Medical College 
Albany, New York 


David W. Appleby 


University of Texas John C. Barber 


Galveston, Texas 
University of Illinois Louis A. Benevento 
Chicago, Illinois 


University of Washington 
Seattle, Washington 


Adelphi University 
Garden City, New York 


Principal Investigator 


Meredithe L. Applebury 


Richard E. Bensinger 


Frederick A. Bettelheim 


RESEARCH PROJECT GRANTS 


Costs 
Title of Project Awarded 

Metabolism and function of $ 46,636 
glycerolipids in the iris 

The fast kinetics of the 110,179 
primary visual processes 

Biochemistry of photo- 52,581 
receptor cells 

DNA size and genome organ- 71,689 
ization in lens cells 

Tissue stabilized alloplastic 65,267 
corneal prosthesis 

Visual, sensory, motor and 55,600 
associational systems 

Superoxide dismutase: trans- 54,457 
port, aging and degeneration 

Light scattering parameters 21,985 


of cataractous lenses 
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Institution 


University of Minnesota 
Saint Paul, Minnesota 


University of California 
Irvine, California 


University of Washington 
Seattle, Washington 


Mayo Foundation 
Rochester, Minnesota 


University of Tennessee 
Knoxville, Tennessee 


Kirksville College of 
Osteopathic Medicine 
Kirksville, Missouri 


‘University of Michigan 


Ann Arbor, Michigan 


Mount Holyoke College 
South Hadley, Massachusetts 


Marine Biological 
Laboratory 


'" Woods Hole, Massachusetts 


University of Rochester 
Rochester, New York 


University of Rochester 
Rochester, New York 


University of Washington 
Seattle, Washington 


Columbia University 
New York, New York 


State University of 
New York 
Stony Brook, New York 


University of California 
Los Angeles, California 


Wayne State University 
Detroit, Michigan 


Columbia University 
New York, New York 


Rockefeller University 
New York, New York 


University of Pittsburgh 
Pittsburgh, Pennsylvania 


Southern Illinois University 
Carbondale, Illinois 
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Principal Investigator 


Stephen I. Bistner 


Robert H. Blanks 


Ronald G. Boothe 


William M. Bourne 


. Ned Buyukmihci 


Richard J. Cenedella 


Bruce E. Cohan 
Joseph D. Cohen 


Donald E. Copeland 


Thomas R. Corwin 


Manuel Del Cerro 
Margaret V. Dobson 
Howard M. Eggers 


Gustav A. Engbretson 


Debora A. Farber 
Robert N. Frank 
Peter Gouras 

John D. Gregory 
Richard W. Hall, Jr. 


Paul A. Hargrave 


Title of Project 


Hereditary cataract: anatomic- 
metabolic changes 


Eye movement control 
Development of spatial vision 
Studies of the cornea 

Effects of scrapie on hamster 


retina and optic nerve 


A new animal model for cata- 
racts: study of mechanism 


The optic disc: quantitation - 
of topography 


Adaptation in normal and defi- 
cient color vision l 


Secretion of aqueous, vitreous 


humor in fish eye 


Psychophysical diagnosis of 
retinitis pigmentosa 


Pathogenesis of retinal 
immunopathologies 


Clinical assessment of visual 
acuity 


Animal model of amblyopia 


Visual information processing 
by the parietal eye 


Cyclic nucleotides in cone 
metabolism and disease 


A proposed model for diabetic 
retinopathy 


Neurophysiology of primate 
vision 


Biosynthesis and turnover of 
proteoglycans in cornea 


Implementations of visual infor- - 


mation processing 


Rhodopsin topography in the rod 
cell disk membrane 





= 
ve 
à » 


Costs 
Awarded 


$ 57,574 
" 


88,064 


69,15 .. 


16,377 
36,015 


26,808 


119,920 
43,955 


36,207 


50,571 
54,818 
707782 
11,590 - 


65,700 


81,736 


38,473 
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. 196,099 * 


48,720 
13,647 . 


83,512 
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Costs 
Institution Principal Investigator Title of Project Awarded 


e Massachusetts Institute of | Richard M. Held Development of amblyopia in early $ 47,968 








Technology 
Cambridge, Massachusetts 


Stanford, California 


» 


cataract and strabismus 


nervous system 


University of Miami Jonathan Herschler Aqueous humor and conjunctival 57,819 
Miami, Florida fibroblasts 
- Johns Hopkins University Lawrence W. Hirst Assessment of corneal endothe- 68,887 
Baltimore, Maryland lium in vivo 
Washington University Charles P. Hughes Visual function in ventral 37,586 
Saint Louis, Missouri lateral geniculate 
Columbia University Frederick A. Jakobiec Ocular lymphoid tumors: immu- 108,753 
New York, New York nology and ultrastructure 
University of Illinois Lee M. Jampol A longitudinal study of hyper- 50,818 
Chicago, Illinois tensive retinopathy 
Baylor College of Medicine Dan B. Jones Endogenous fungal 108,327 
Houston, Texas endophthalmitis 
Ohio State University Ronald Jones Clinical implications of 44,540 
Columbus, Ohio - vergenceanomaly 
* 
Upstate Medical Center Gregory E. Keating Recovery from cortical 64,811 
™ Syracuse, New York _ blindness 
John Carroll University ^. Max J. Keck Intraocular transfer of after- 26,502 
University Heights, Ohio effects in strabismus l 
University of Alabáma Robert N. Kleinstein Visual field defects with blood 48,150 
Birmingham, Alabama pressure therapy 
^ Baylor College of Medicine Frank L. Kretzer Retina: ultrastructure of 26,151 
Houston, Texas photoreceptors 
New York University David L. Krohn Corneal penetration of pilocar- 34,099 
' New York, New York pine via liposomes 
Yale University Yin-Lok Lai Peripheral retinal degeneration 63,685 
New Haven, Connecticut in Fischer rats 
Baylor College of Medicine Dominic M. Lam Development and regeneration of 84,276 
Houston, Texas the vertebrate retina 
Georgetown University Michael A. Lemp Effect of systemic drugs on 44,158 
| Washington, DC tear production 
Eye Research Institute of Hsiao-su Liu Sustained-released chemotherapy 89,803 
Retina Foundation for ocular malignancy 
| Boston, Massachusetts 
Mayo Foundation James C. Lynch Oculomotor control mechanisms 68,768 
; Rochester, Minnesota of the cerebral cortex 
| ; 
E Marine Biological Edward F. Mac Nichol, Jr. Studies of single visual 113,686 
! l Laboratory ` U receptor cells 
” . Woods Hole, Massachusetts 
Stanford University Lawrence H. Mathers Trophism in the developing 50,889 
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Institution 


University of California 
Santa Cruz, California 


‘Untversity of Pennsylvania 
Philadelphia, Pennsylvania 


University of Tennessee 


Center for Health Sciences 


Memphis, Tennessee 


University. of California 
Los Angeles, California 


University of Kansas 
Lawrence, Kansas 


Santa Clara Valley Medical 
Center 
San Jose, California 


Johns Hopkins University 
Baltimore, Maryland 


Mount Sinai School of 
Medicine 
New York, New York 


Worcester Polytechnic 
Institute 
Worcester, Massachusetts 


Wills Eye Hospital 
Philadelphia, Pennsylvania 


Louisiana State University 
New Orleans, Louisiana 


University of California 
Los Angeles, California 


University of Utah 
Salt Lake City, Utah 


University of Alabama 
Birmingham, Alabama 


Purdue University 
West Layfayette, Indiana 


Duke University 
Durham, North Carolina 


National Autonomous 
University of Mexico 
Mexico, Mexico 


University of Kansas 
Lawrence, Kansas 


Johns Hopkins University 
Baltimore, Maryland 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


Principal Investigator 


Melanie J. Mayer 
David S. McDevitt 


Barbard J. McLaughlin 


Roberta L. Meyers 
Thomas J. Mikkelson 


Laughton E. Miles 


Neil R. Miller 


Thomas W. Mittag 


Audrey L. Muggleton-Harris 


Rose M. Nagy 
Randall J. Olson 
Edward M. Ornitz 
Jeffrey D. Owen 
Clyde W. Oyster 
William L. Pak 
Richard A. Palmer 


Herminía Pasantes-Morales 


Thomas F. Patton 


Arnall Patz 


Title of Project 


Development of antisotropic 
visual sensitivity 


Crystallins in normal and regen- 
erated newt eye lenses 


Photoreceptor synatogenesis in 
the retina 


HLA and immune factors in 
ocular herpes 


Quantitation of drug uptake by 
corneal epithelium 


Chronobiological disorders in 
blind people 

Clinical investigations in 
ocular motility disorders 


Drug effects on iris and ciliary 
body adenylate cyclase 


Cataract and lens deterioration ° 
due to maturation 


Heterogeneity of lymphocytes in 
herpes ocular disease 


Corneal physiology and’ kerato- 
plasty induced glaucoma 


Maturation of vestibular 
nystagmus 


CA 2+ electrode measurements 
in limulus photoreceptors 


Neural interaction in the verte- 
brate retina 


Conductance fluctuations in photo- 
receptors of limulus 


Photoacoustic spectroscopy of 
the aging lens’ 


Taurine and ionic fluxes 
in retina 


Age-related dosage modifications 
for ophthalmic drugs 


Diabetic retinopathy: inhibition 
of neovascularization 


DECEMBER, 1978 


Costs 


Awarded 
$ 40,639 , 


49,297 


47,588 + ' 


33.782 
34,133 


82,401 


71,213 


84,844 


62,588 
48,550 
81,548 
74,400 
48,375 
27,821 


54,000 


^ 15,140 


43,190 


` 113,150 
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Institution 


Purdue University 
West Lafayette, Indiana 


Eye Research Institute 
of Retina Foundation 
Boston, Massachusetts 


Eye Research Institute 
of Retina Foundation 
Boston, Massachusetts 


University of Alabama 
Birmingham, Alabama 


University of Pennsylvania 
Philadelphia, Pennsylvania 


Yale University 
New Haven, Connecticut 


Joslin Diabetes Foundation 
Boston, Massachusetts 


Rockefeller University 
New York, New York 


Massachusetts Eye and Ear 
Infirmary 
Boston, Massachusetts 


University of Pennsylvania 
Philadelphia, Pennsylvania 


New York University 
New York, New York 


Wills Eye Hospital 
Philadelphia, Pennsylvania 


. Bishop College 


Dallas, Texas 


_ University of California 
. Los Angeles, California 


University of Rochester 
Rochester, New York 


Temple University | 
Philadelphia, Pennsylvania 


Johns Hopkins University 
Baltimore, Maryland 


University of Massachusetts 


Amherst, Massachusetts 


New York Medical College 
New York, New York 


University of Wisconsin 
Madison, Wisconsin 


NEWS ITEMS 


: Principal Investigator 


Lawrence H. Pinto 


Oleg Pomerantzeft 
Oleg Pomerantzeff 


Josef T. Prchal 
Edward N. Pugh, Jr. 
Pasko T. Rakic 
Lawrence I. Rand 
Floyd Ratliff 


Thomas M. Richardson 


Alan C. Rosenquist 
Kalman Rubinson 

Peter J. Savino 

Ronald A. Schachar 
Madelenine L. Schlag-Rey 
David A. Scott 

Joel B. Sheffield 

Arthur M. Silverstein 
Robert J. Smyth, Jr. 

Louis A. Southren ` 


Peter D. Spear 


Title of Project 


Mammalian visual mutants 


The krypton laser in photocoagu- 
lation therapy 


High resolution, wide-angle 
TV ophthalmoscope 


Cataract therapy RBC abnormali- 
ties in diabetics 


Analysis of the mechanisms of 
photoreceptor kinetics 


Prenatal development of the 
primate visual system 


Case control study of 
diabetic retinopathy 


Visual stimulator/data analyzer 
for clinical research 


Tissue elements in the 


trabecular meshwork 


Extrageniculate visual pathways 
in animals 


Retinal development and transfor- 


mation of the lamprey 


Host immunologic response in 
Graves’ ophthalmopathy 


Ramans spectroscopy of the 
lens of the eye 


Single unit studies of visuo- 
oculomotor mechanisms 


Eye development: growth cone 
structure in drosophilia 


Retinal histogenesis studies 
The pathobiology of the cornea 
A genetic eye defect and amela- 


nosis in the chicken 


Studies of glucocorticoid 
induced induced cataract 


Binocular interactions in visual 
system development 


* 
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Costs 
Awarded 


$ 59,071 


134,069 
127,410 


78,853 
54,746 
117,811 
198,870 
82,036 


66,149 


85,442 
48,204 
34,833 
45,539 
63,680 
25,871 
60,040 
99,603 
68,384 
94,558 


91,318 , 


l p ; ^ 
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Institution ' Principal Investigator Title of Project 


University of Texas Medical Satish K. Srivastava 

Branch 
Galveston, Texas 
Yále University Tsuneo Tomita 
New Haven, Connecticut 
University of Illinois Mark O. Tso 

Medical Center 
Chicago, Illinois 
University of Wisconsin Ulker Tulunay-Keesey 
Madison, Wisconsin 
University of Rochester John R. Tuttle 
Rochester, New York 


Eye Research Foundation Ronald J. Walkenbach 
Columbia, Missouri l 


University of Iowa Robert C. Watzke 


Iowa City, Iowa 


University of Oregon Health Richard G. Weleber 
Sciences Center 
Portland, Oregon 
University of Virginia James R. Wilson 
Charlottesville, Virginia 
Cornell University Medical Jacqueline M. Winterkorn 
Center 
New York, New York 
University of Minnesota Jonathan D. Wirtschafter 
Minneapolis, Minnesota 


University of Oregon Health William R. Woodward 
Sciences Center 
Portland, Oregon 
Columbia University Basil V. Worgul 
New York, New York 
University of Wisconsin Tom C. Yin 
Madison, Wisconsin 
University of Illinois Morton F. Goldberg 
Medical Center 
Chicago, Illinois 


Studies of ocular manifesta- 
tions in sphingolipidoses 


Cellular origin of transretinal 
potentials 

Pathology of an inherited retin- 
al dystrophy in animals. ' 

Motion of retinal image and 


contrast sensitivity 


Quantitive analysis of nec- 
turus retinal network 


Control of corneal physiology by 
cyclic nucleotides 


Toxocara canis infection of 
the primate eye 


Gyrate atrophy of the choroid 
and retina 

Development of central visual 
pathways 

Visual behavior following 
paralytic strabismus 

Anterior chamber fluid acetyl- 
choline concentration 

Mammalian visual system: 
neurotransmitter, screening 

Radiation cataractogenesis 

Central nervous system control 
of eye movements 


Ophthalmic research center 
core grant 


DECEMBER, 1978 


Costs 


Awarded 
$ 36,263 


104,757 


60,776 


60,619 
45,091 
74,654 
41,572 


74,993 


58,816 


71,795 


55,210 


90,585 


81,340 
85,842 


90,339 


CORE CENTER GRANTS AND SPECIALIZED RESEARCH CENTER GRANTS * 


Massachusetts Eye and Ear W. Morton Grant 
Infirmary 

Boston, Massachusetts 

Massachusetts Institute of | Richard M. Held 


Technology 


Cambridge, Massachusetts 


Glaucoma clinical research 
center 


Central visual processes 


$259,257 


147,929 
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NATIONAL RESEARCH SERVICE AWARD FELLOWSHIPS 


- Institution 


University of Pennsylvania 
Philadelphia, Pennsylvania 


University of Texas Health 
Science Center 
Houston, Texas 


University of Chicago 
Chicago, Illinois 


Baylor College of Medicine 
Houston, Texas 


University of Michigan 
Ann Arbor, Michigan 


Baylor College of Medicine 
Houston, Texas 


Baylor College of Medicine 
Houston, Texas 


University of California 
Los Angeles, California | 


University of Texas Health 
Science Center 
Houston, Texas 


University of California 
San Francisco, California 


U.S. National Institutes 
or Health 
Bethesda, Maryland 


Stanford University 
Stanford, California 


Mayo Foundation _ 
Rochester, Minnesota 


Medical College of Georgia 
Augusta, Georgia 


Florida State University 
Tallahassee, Florida 


Massachusetts Institute of 


m Technology 


Cambridge, Massachusetts 

Eye Research Institute of 
Retina Foundation 

Boston, Massachusetts 


California Institute of 


; Technology 


Pasadena, California 


Principal Investigator 


John R. Andrews 


Lisa B. Arbisser 


Diana J. Card 

Harold A. Cohen 
Jimmy D. Conner 
Steven J. Fliesler 
William C. Gordon 
Richard E. Greenblatt 


Ashley R. Heath 


Robert N. Hogan 


Andrew P. Mariani 


Gary G. Matthews 
Jay W. McLaren 
Thomas R. Morgan 
George D. Mower 


Carl R. Olson 
Joel B. Piperberg 


Kathleen L. Rockland 


Title of Project 


Picosecond kenetics of 
rhodopsin bleaching 


Biochemical correlates of 
retinal degeneration 


Development of the retino- 
geniculate pathways 


E.M. of minimally denatured 
rod outer segment 


Properties of isolated photo- 
receptors 


Lipid asymmetry in vertebrate 
photoreceptor membranes 


Cyclic shedding in duplex 
retina of turtle 


A quantitative study of toad 
road membrane currents 


Effects of intense light on 
the retina of fish 
Viral-induced retinal dysplasia 
in neonates 
Avian retina: receptor interac- 
tions in horizontal cells 
Cellular neurophysiology of the 


vertebrate 


Parietal-brainstem interactions 
and eye movement 


The effect of selected rugs 
on aqueous humor dynamics 


Orientation selectivity in the 
visual system 


Anatomical analysis of oculo- 


motor pathways in animals 


Steroid receptor molecules in 
the embryonic chick retina 


Properties of afferents to 
medial visual area 


867 


Costs 


. Awarded 
$ 13,000 


LJ 
b 
* 


13,000 


14,500 


9,934 


13,000 


13,000 


13,400 


15,800 


13,400 


14,500 


10,000 


15,200 


13,800 


16,200 


13,800 


13,000 


13,400 


13,000 
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Costs 
Institution Principal Investigator Title of Project Awarded 

Harvard University Bruce J. Schnapp Synaptic transmission in the $ 13,800 
Boston, Massachusetts barnacle visual system i 
-Golumbia University Josette C. Seibles Photoisomerization of sterically 13,800 
New York, New York modified retinals : 

University of Cambridge King W. Yau i Physiology of the vertebrate 13,200 
Cambridge, United Kingdom retina 

RESEARCH CAREER DEVELOPMENT AWARDS AND ACADEMIC INVESTIGATOR 
AWARDS 

Eye Research Institute of Alice J. Adler Biochemical aspects of retinal $ 31,060 
Boston, Massachusetts adhesion 

Northern Illinois University Robert R. Blake Spatial vision in normal and 29,697 
De Kalb, Illinois visually deprived animals 

University of Oregon Health Ilene K. Gipson Cell motility and adhesion | 25,164 

Sciences Center during corneal wound healing 

Portland, Oregon 

Columbia University Jong J. Lim Endothelial cell adhesion and 33,128 
New York, New York dielectric properties 

University of California Thomas J. Ostwald Ion transport and NA-K atpase 29,595 - 
San Francisco, California of pigment epithelium : i 
University of Pennsylvania Edward N. Pugh, Jr. Mechanisms of visual 35,942 
Philadelphia, Pennsylvania adaptation 

Mount Sinai School of Robert H. Ritch (NA+ + K+) — atpase in 34,701 

Medicine aqueous humor dynamics 

New York, New York 

New York University Helene E. Schaeffer | Transcorneal pilocarpine flux 31,028 
New York, New York enhancement via liposomes 

Johns Hopkins University — Tung-Tien Sun Studies of corneal epithelial -26,309 
Baltimore, Maryland differentiation 


INSTITUTIONAL NATIONAL RESEARCH SERVICE AWARDS 


Boston University Howard M. Leibowitz Multidisciplinary training in $ 94,071 - 
Boston, Massachusetts vision research 

Stanford University A. Ralph Rosenthal Training in research in the 56,104 
Stanford, California basic sciences 


‘Stereo slit-photography simplified. er 


Introducing the Zeiss-Urban What split-frame stereography means to you 
Stereo Photo Adapter. It means no framing problems. Easier projection. Ir 


The Photo-Slit Lamp, the ultimate in instrumentation for creased depth of field, Easier storage, Savings in film an 
photographing the anterior segment of the eye, has now been processing costs. savings In time. t 
made even more versatile and convenient. It means also easier rapid-sequence stereo fluorescei 
angiography of the anterior segment. Better documentation ¢ 
; Adapter which fits every Zeiss Photo-Slit Lamp in use—it patients before and after treatment. Increased convenience fc 

a 7 ar 


teaching, for instance in the fitting of contact lenses. 
now can take color sterec photographs in one exposure, : ; : 
using only one camera. : It’s another example, of how Zeiss continues to contribut 


to your profession. Ask for details or a demonstration. ° 


Equipped with the new Zeiss-Urban Stereo Photo 





The secret is split-frame 35mm stereo photography, . j . 
- where two pictures are contained on one 35 mm slide. rovenmice Service. 


Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Biranehies ini Atlanta, Boston, Chicago, Columbus, Houstor 
Los Angeles, San Francisco, cai D. C In Canada: 45 Me iUd Drive, Don Mills, Ont., M3B 2S6. Or call (416) 449-466( 









Kod jox fir A. (sit Hae 






For: this: slide in .color,.. write Zeiss-—Anterior staphyloma and secondary membrane result- 


Fi; 


ing. fro oes surgeries. Photo by Barrett P. Walker; Eye and Ear Hospital, Pittsburgh, Pa. 
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Em PALO ALTO RETINAL GROUP 
and 
STANFORD UNIVERSITY DIVISION OF OPHTHALMOLOGY 
and 
ZWENG MEMORIAL RETINAL RESEARCH FOUNDATION 


announce 
THE PALO ALTO COURSE ON DIABETIC RETINOPATHY 
January 18 & 19, 1979 


Faculty 
LLOYD M. AIELLO, M.D.—Joslin Clinic, Boston 
LAWRENCE V. BASSO, M.D.—Palo Alto Medical Clinic, Palo Alto 
STEVEN T. CHARLES, M.D,—Memphis, Tennessee 
JOHN COLWELL, M.D.—University of So. Carolina, Charleston 
JOSE CUNHA-VAZ, M.D.—University of Illinois Eye & Ear Infirmary, Chicago 
HERBERT DAVIS, Ph. D.—-University of Nebraska, Omaha 
PETER H. FORSHAM, M.D.-—University of California, San Francisco 
ROBERT L. JACK, M.D.— Palo Alto Retinal Group & Stanford University, Menlo Park & Palo Alto 
HOWARD B. LASSMAN, Ph. D.—Somerville, New Jersey 
FRANCIS A. L'ESPERANCE, M.D.—Columbia-Presbyterian, New York City 
HUNTER L. LITTLE, M.D.— Palo Alto Retinal Group & Stanford University, Menlo Park & Palo Alto 
ARNALL PATZ, M.D.-—Johns Hopkins, Baltimore 
A. RALPH ROSENTHAL, M.D.—Stanford University, Palo Alto 
ALAN SHABO, M.D.—University of California, Los Angeles 
DAVID SUTHERLAND, M.D.—University of Minnesota, Minneapolis 
The course will cover current concepts on pathogenesis of diabetic retinopathy, medical management of diabetes, 
indications and techniques of argon laser photocoagulation and vitrectomy surgery, and indications for hypophysec- 
tomy. Complications of present therapy and horizons for future therapy will be presented. i 


FOR REGISTRATION: 
Retinal Course Coordinator (415) 323-0231 
Zweng Memorial Retinal Research Foundation 
1225 Crane Street 
Menlo Park, California 94025 
Registration Fee: $200 Residents & Fellows: $50 with letter from Dept. Chairman 


Manhattan Eye, Ear : Throat Hospital THE EDWARD S. 
resents a post graduate course in 
i Ultrasonic Examination HARKNESS EYE INSTITUTE 
Contract B-Scan Columbia-Presbyterian 
including Medical Center 


Simultaneous A-Scan Methodology New York, New York 
—-Instruments WILL ACCEPT APPLICATIONS FOR ONE YEAR 


Bronson—Contact B-Scan 


usd RR ead POST-RESIDENCY 
Faculty " CLINICAL FELLOWSHIPS 
at Bronson, M.G. 
ale risner, M.D. : 
CATARACT B 
Jack Kenerrall, M.D. P 
Wiliam Regan, M.D. CORNEA a 
im oCAUTZ, M.U. D^ 
NoD ers NEURO-OPHTHALMOLOGY ` 
William Farkas ONCOLOGY i 
Mary E. Smith AR e 
Na Meee PEDIATRIC OPHTHALMOGY 


— Contents 
an intensive course in contact B-scan technique RETINA 


using 3 contact scanners and including simultaneous UVEITIS 

A-scan methods. Inquire: Office of the Director 

Emphasis will be placed on the concepts of real time, Division of Postgraduate Education 
grey scale, and 3-D thinking. The Edward S. Harkness Eye Institute 
Apply to course director—Dr. Yale Fisher—Ultrasound 635 West 165th Street 

clinic, Manhattan Eye, Ear & Throat Hospital, 210 E. New York, New York 10032 

64th Street, New York, New York 10021 Telephone: 212-694-2725 
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1979 


INTERNATIONAL CATARACT |. 
SURGERY SYMPOSIUM 


February 5, 6, 7 
LaPosada Resort Hotel Scottsdale, Arizona 


— sponsored by — 


Arizona Foundation for Ophthalmic Research and Education 


FACULTY 
Michael Blumenthal Charles D. Kelman 
Israel Mosis xis United States 
D. Peter Choyce Canada Donald L. Praeger 
England Ronald W Bainet United States 
M. U. Dardenne United States John H. Sheets 
Germany United States 


Each member of the faculty will describe his own methods of cataract surgery - with 
and without lens implants - and management of complications. 
Mr. Choyce will give a special presentation about his work with Keratoprostheses. 


LECTURES AND WORKSHOPS 
e When is intracapsular extraction preferred to extracapsular. 
* When are angle supported lenses preferred. 
* What is the status of posterior chamber lenses. 
* What is the role of A-scan biometry. 
* What is the treatment for cystoid macular edema. 
* Does the Choyce MK IXlens make the MK VIII obsolete. 


This symposium is designed to coordinate with “Frontiers of Ophthalmology" 
February 8, 9, 10. Physicians may attend both meetings and receive 36 hours CME credit. 


For further information, write: Frances Gould, Symposium Coordinator 
AFORE 
421 North 18th Street, Suite 105 
Phoenix, Arizona 85006 
Phone: (602) 257-1077 
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KRESGE EYE INSTITUTE 
of Wayne State University 


and l 
WAYNE STATE UNIVERSITY SCHOOL OF MEDICINE, 
. DEPARTMENT OF OPHTHALMOLOGY 


are pleased to announce a 


SYMPOSIUM ON, GLAUCOMA SURGERY 


honoring ` 
H. SAUL SUGAR, M.D. 


May 17-18, 1979 
Detroit Plaza Hotel * Renaissance Center 
Detroit, Michigan 


PROGRAM DIRECTOR: Dong H. Shin, M.D. _ 
CO-DIRECTORS: Maurice Croll, M.D., & Robert S. Jampel, M.D., Ph.D. 


PROGRAM FACULTY 


Hugh Beckman, M.D. 

John G. Bellows, MD., Ph.D. 

A. Robert Bellows, M.D. . 
Max Forbes, M.D. : 

Miles A. Galin, M.D. 

John Hetherington, Jr., M.D. 
Marvin L. Kwitko, M.D. 

Paul R. Lichter, M.D. ’ 

Samuel D. McPherson, Jr., M.D. 
Irvin P. Pollack, M.D. 

Harold G. Scheie, M.D. 

Bernard Sċhwartz, M.D. Ph. D. 
Dong H. Shin, M.D. Ph.D. 

H. Saul Sugar, M.D. . 

David M. Worthen, M.D. 


KRESGE EYE INSTITUTE FACULTY: . 
John W. Cowden, M.D.; Karni W. Frank, M.D.; Robert N. Frank, M.D. 
Robert S. Jampel, M.D., Ph.D; Garron Klepach, M.D.; 
Dong H. Shin, M.D., Ph.D.; Harold Weiss, M.D. 


REGISTRATION. FEE: $150.00 (includes coffee breaks, luncheons and banquet) Residents in training 


$100.00.. 


BANQUET honoring H. Saul Sugar, M.D., May 17, 1979: No additional fee to registrants; guests of 
registrants and interested Ophthalmologists NOT registered for the program are invited to attend the 
banquet. FEE: $30.00. 


HOTEL: A block of rooms have been reserved for participants at the Detroit Plaza Hotel, Renaissance 
Center, Detroit, MI 48243. (313) 568-8200. Our special rates are $40.00, for singles and $50.00, for 
doubles or twins. You must mention this Wayne State University program. MAKE YOUR RESERVA- 
TIONS EARLY. 


INFORMATION: For further information please contact Mr. Bud Prieur, Division of Continuing Med- 
ical Education, Wayne State University School of Medicine, 1206 Scott Hall, 540 E. Canfield, Detroit, 
Michigan 48201 (313) 577-1180. 


TO REGISTER: Make check payable to WAYNE STATE UNIVERSITY. Mail to the above address. 


fe. 
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- 


Your patient demands 
his correct ni 
prescription. 


REAL GLASS 


LENSES 
WILL NOT 
WARP. 


Today’s patient is keenly aware of his right to insist upon the finest quality 
and strict adherence to high standards. And, more and more, dispensers 
of all medical devices are being held accountable by their patients and by 
consumer advocates. 











Ld 





In this climate, it makes sense to give your patients quality glasses made of 
real glass. Unlike plastic, glass lenses will not warp from heat or from frame 
stress or rough handling. And strengthened glass is harder and stronger 

- than plastic and not susceptible to scratching from every day use. 


d Real glasses are made from real glass. 


SCHOTT OPTICAL GLASS INC. 
DURYEA, PENNSYLVANIA 18642 
(717) 457-7485 TWX 510-671-4535 
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Ophthalmic Literature 


Founded by Sir Stewart Duke-Elder in 1947 


EDITOR: Barrie Jay 
ASSISTANT EDITOR: J. H. Kelsey 


EDITORIAL BOARD: M. A. Bedford, J. M. Cappin, D. F. Cole, E. W. G. Davies, 
Peter Fells, T. J. ffytche, A. M. Hamilton, A. Harden, |. Luke, Stephen J. H. Miller, 
A. S. Mushin, E. S. Perkins, A. H. S. Rahi, R. J. H. Smith 


ASSOCIATE EDITORS: Australia, R. F. Lowe; Austria, K. Hruby; Belgium, J. Fran- 
çois; Brasil, A. L. de Medeiros; Canada, |. A. Chisholm; Chile, A. Gormaz B.; 
Czechoslovakia, M. Klima; Egypt, M. S. E. Mostafa; France, F. Hervouét, S. 
Vallon; Germany, R. Turss; Holland, W.A. Houtman, A.J. M. Vermorken; Hun- 
gary, P. Weinstein; India, S. R. K. Malik; Israel, |. C. Michaelson; Italy, M. G. 
Bucci, P. de Palma; Japan, A. Nakajima; New Zealand, G. Fenwick; Poland, J. 
Burau; Scandinavia, G. von Bahr; South Africa, S. Etzine; Spain, A. Arruga; Sri 
Lanka, |. Sri-Skanda-Rajah-Sivayoham; Switzerland, R. Kern; Turkey, C. 
Orgen; USA, J. L. Baum, D. Gold, J. Halpern, J. Price; Venezuela, H. S. Novich; | 
Yugoslavia, N. LjuStina-lvanéié, A. Pišteljić. 


. TECHNICAL EDITOR: Kathleen A. Taylor 


Ophthalmic Literature is the key to virtually all published information on ophthal- -. 
mology in both its basic and clinical aspects, and is the most comprehensive 
ophthalmic abstracting medium. Each issue consists of carefully prepared, informa- 
tive abstracts in English of relevant articles in medical and scientific journals 
throughout the world; each abstract is classified under one of forty specific headings 
with cross-references where necessary. The journal appears quarterly with overlap- 
ping volumes; a complete volume abstracting a year's literature consists of six is- 
sues plus an author and subiect index issue and contains over 6000 abstracts. The 
clinician desirous of keeping his knowledge up to date or the research worker will 

^ find the journal invaluable. m 


ANNUAL SUBSCRIPTION RATES: inland £20.00 . . 
: Abroad £24.00 l , ee 
USA & Canada $48.50 i i 


ORDER FROM: Miss R. Soley, Publishing Manager, Ophthalmic Literature, 
institute of Ophthalmology, Judd Street, 
London WC1H 9QS, England 
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HARVARD MEDICAL SCHOOL HEIETEE NNUS 1 
MASSACHUSETTS EYE AND EAR INFIRMARY INSTRUCTIONAL COURSE 


present a course on 


MALIGNANT TUMORS OF THE ORBIT 


Friday, March 30, 1979. 
at the Boston Museum of Science 
under the direction of 
Arthur S. Grove, Jr. M.D. 
This course will deal with common and unusual orbital 
malignancies and will be given by ophthalmologists, 
otolaryngologists, and speakers from other diagnostic 
and therapeutic specialities. 


Guest Faculty: 
Frederick Jakobiec, M.D. 
John Kennerdell, M.D. 
Paul Kornblith, M.D. 
Ernest Weymuller, M.D. 
John Wright, M.D. 


Harvard Faculty: 

Daniel Albert, M.D. (Oph) Arthur Sober, M.D. (Derm) 
James R. Cassady, M.D. (Rad) David Walton, M.D. (Oph) 
Max Goodman, M.D. (Path) Chiu-Chen Wang, M.D, (Rad) 
Arthur Grove, M.D. (Oph) Alfred Weber, M.D. (Rad) 


Columbia University 
University of Pittsburgh 
National Institutes of Health 
University of Washington 


William Montgomery, M.D. (Oto) — Howard Weinstein, M.D. (Onc) 


Alan Schiller, M.D. (Path) William Wood, M.D. (Onc) 
Fee $85.00, Lunch included. 8 hours AMA credit Category | 


Registration: Department of Continuing Education 
e Harvard Medical School, 25 Shattuck Street 
Boston, MÀ 02115» Tel (617) 732-1525 


. CLINICAL FELLOWSHIP 


IN 


` PHACO- lui e 
INTRAOCULAR LENSES 


FIFTH CONSECUTIVE YEAR 


Taking applications now 
for July 1979 


For details write or call: 


ORAM R. KLINE, JR., M.D. 
104 W. Red Bank Ave. 
Woodbury, N. J. 08096 


Phone: 609-845-3546 





Moorfields Eye Hospital, London 


IN CONTACT LENS FITTING 


MARCH 29-30, 1979 
Immediately preceding — ^ : 
New Orleans Academy Meeting 
Topic— 'Cornea" — 
March 31-April 1, 1979 


NEW ORLEANS 
Sponsored by 
THE RUDOLPH ELLENDER 
MEDICAL FOUNDATION 
A.M.A.—approved as Continuing 


Medical Education Program 
(Sixteen Hours Credit in Category 1) 


PLACE: Fairmont Hotel, New Orleans 


TUITION: $195.00 (Please make check payable 

to Rudolph Ellender Medical Foundation) 

FACULTY 

eR V. AQUAVELLA, M.D., Rochester, New 
or 

ROBERT F. AZAR, M.D., New Orleans 

JOS A. BALDONE, M.D., New Orleans 

H. DWIGHT CAVANAGH, M.D., Atlanta, 

Georgia 

OLIVER H. DABEZIES, M.D., New Orleans 

MILES H. FRIEDLANDER, M.D., New Orleans 

G. PETER HALBERG, M.D., New York City 

JACK HARTSTEIN, M.D., St. Louis, Missouri 

RICHARD J. HESSE, M.D., New Orleans 

PAUL R. HONAN, M.D., Lebanon, Indiana 

GEORGE H. JÓNES, M.D., Baton Rouge, 

Louisiana 

HERBERT E. KAUFMAN, M.D., New Orleans 

IAN MACKIE, M.D., London, England 

KEITH F. MORGAN, M.D., New Orleans 

WHITNEY G. SAMPSON, M.D., Houston, Texas 


TOPICS: Conventional hard contact lenses, hy- 
drophilic soft gel lenses, silicone lenses, oxygen 
permeable hard contact lenses, aspheric, bifocal 
and variable focus lenses, infraocular lens im- 
plants, keratophakia and keratomileusis. 


Pre-Course Basic Lectures: 4 hours on the 
basics of hard and soft contact lens fitting on 
Wednesday afternoon, March 28, 1979— 
Additional tuition $35.00 

Basic Lectures: By Industry—no additional fee, 
Thursday and Friday evenings, March 29-30, 
1979. 


Post-Course Modification Seminar: Saturday, 

March 31st—8:30 a.m.—12 noon-—Hard Lens 

Modification Course with audience partici- 

Sap 36 Persons——Additional tuition 
35.00 


For further information contact: 
Jos. A. Baldone, M.D. 
Roof, Delta Towers, 1732 Canal St. 
New Orleans 701 12 USA 
Ph: (504) 524-9729 


SPECIAL CONVENTION HOTEL RATES 
Ladies Day Activities: 

Usually French Quarter and Garden District 
Tours 
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BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
AT STANFORD 


August 31 through September 7, 1979 


Held in conjunction with the Northern California Universities: 


University of California, San Francisco 
Pacific Medical Center 

University of California, Davis 
Stanford University 


Sections include Anatomy, Electron Microscopy, Microbiology and Immunology, Pathology, 
Physiology, Biochemistry, Embryology and Genetics, Motility, Pharmacology and a HOXIGDIAM 
Neuro-ophthalmology, Optics and Theory of Refraction. 


Instructors include Doctors C. Beard, P. Boeder, B. Crawford, C. Dawson, A. Dellaporta, P. Ellis, 


W.R. Green, M. Hall, J. Hetherington, Jr., A. Jampolsky, S. Kramer, H. Kolder, R. O'Connor, 
G. Paris, K. Richardson, A.R. Rosenthal, A. Scott, R. Shaffer, R. Sogg, W. Stell, P. Thygeson, 
D. Worthen and many others on the faculty of 60. 


Tuition is $825.00. For further information and application forms, please write to J.W. 
Bettman,M.D., Division of Ophthalmology, A-227, Stanford Medical Center, Stanford, 


California 94305. 


Announcing 
FIFTH INTERNATIONAL CONGRESS 


FOUNDATIONS OF 
RETINAL DISEASE AND THERAPY 


October 4, 5, 6, 1979 


Sponsored by 


The Department of Ophthalmology 
University of lowa College of Medicine 
lowa City, lowa 


A Congress of distinguished research scientists and clinicians 


e To present current knowledge in anatomy, physiology and pathology of the retina and the 


vitreous 
.* As it applies to the diagnosis and therapy of choroidal, retinal and vitreal disease 


WATCH FOR FUTURE ANNOUNCEMENTS! 
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OPHTHALMOLOGIST 


Family Health Program, a Federally-certified HMO located in the Southern California 
area, is looking for an Ophthalmologist to work in one of its modern medical facilities. 
As a career physician with FHP, you will enjoy the opportunity to practice with one 
of the country’s most progressive medical organizations. 


FHP provides the physician with: 








+ 


* Complete malpractice coverage * Educational leave 

e Vacation * Medical and denta) coverage 

* Paid sick leave * Comprehensive retirement plan 
* Post-graduate time off * Disability insurance 

* Paid post-graduate tuition * Life insurance 


e Automobile and MUCH MORE 


We have six locations in Southern California, in areas with excellent year-round 
climate, and located near beaches and mountains. 





.For more information about this exciting opportunity, write or call collect: 


George Weeman, Professional Staffing 
(213) 421-4512 


FAMILY HEALTH PROGRAM, INC. 
2925 N. Palo Verde Avenue 
Long Beach, Calif. 90815 









. SUGGESTIONS TO SCIENTIFIC REFEREE 


~ 
F A scientific referee should consciously adopt an impartial attitude toward the manu- 
script under review. His position should be that of an ally of both the reader and the 
author with the aim of promoting effective and accurate scientific communication. An-‘un- 
published manuscript is a privileged document and must be protected from any form of 
exploitation. The reviewer should not cite the manuscript or refer to the work it describes 
before it has been published. He must refrain from using the information it contains for 
a the advancement of his own work. The paper should not be discussed with the author. 
. The review should not identify the referee directly or indirectly. 
E If a scientific referee cannot judge a particular article promptly or impartially, it should 
. be returned at once to the editor. Reviews must be completed expeditiously, and if the 
Pa me review cannot be completed within 10 days the manuscript should be returned immediately. 
Mark obvious errors in diction, style, and spelling in pencil only, on the margin of the 
— manuscript. If you wish, insert questions, again in pencil, on the margin also. In fairness ' 
to the author, if it is necessary to return the manuscript to him, he must have the manu- 
script returned in such a form that he can erase suggestions and submit it to another 
journa 
T in comments intended for the author's eyes, please indicate specific rather than general 
Atte criticisms. These should be presented dispassionately and abrasive remarks avoided. Sug- 
"e gested revisions should be couched as suggestions solely and not expressed as conditions 
' for acceptance. Do not make specific statements concerning the acceptability of the paper 
in comments destined for transmittal to the author. 
wn In. the section below the perforation, ‘Confidential to the Editor," please indicate the 
suitability of the manuscript for publication. Your criticisms, arguments, and suggestions 
will be most useful if they are specific and carefully documented. A reviewer's recommenda- 
] tions are gratefully received by the editor, but editorial decisions are based on evaluations 
e^ è- derived from several sources and one reviewer’s recommendations are not always followed. 
uo U Please return the manuscript in its protective envelope, together with two copies of the 
review, to the editorial office in the enclosed prepaid addressed envelope. Be careful that 
\ all parts of the manuscript, including the figures, are returned. Be careful that notes and 
names identifying the reviewer are not inadvertentiy included in the typescript. 
Ww? Your help is most appreciated. 
v 
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WHEN THE DOCTOR DIES 








You will probably need to know these items: 


1. Social Security Number or Taxpayer's Identifica- 
tion Number 
2. Accountant or Estate Planner: Name, address, 
phone number 
3. Attorney: Name, address, phone number 
4. Empjoyee(s): Name(s), address(es), phone num- 
ber(s), details of termination of services 
5. Insurance Agent (and/or Estate Planning Man- 
ager): Name, address, phone number 
6. Stockbroker: Name, address, phone number 
7. Trust (if established): Name of Trustee, address, 
phone number, name of bank's representative, 
phone, extension if the trustee is a bank 
8. Will: Location, location of any codicils 
9. Home: Location of deed, mortgage papers, etc. 
0. Office: Location of deed or lease, mortgage 
papers, duration of lease or mortgage, provision 
for settling in event of death 
11. Other real estate: Location(s) of deed(s) or 
mortgage paper(s) 
12. Life Insurance: Location of policies 
13. Other insurance: Location of policies 
14. Temporary coverage of the Practice: Name, ad- 
dress and phone number of an associate 
15. Securities: Location of policies 
16. Current unpaid bills: Location 
17. Outstanding obligations: Notes, mortgages, 
pledges, charge accounts, credit checking ac- 
counts, etc. Details 
18. Safety Deposit Box(es): Location(s), number(s), 
location of keys 
19. Savings Account(s): Location(s) of passbook(s) 
20. Checking Account(s): Location(s), location(s) of 
checkbook(s) 
21. Financial Records: Location 
22. Cash: Location of receipts, unbanked cash, source 
of cash for immediate needs 
23. Tax information: Location 
24. Accounts Receivable: Location, the Doctor's views 
on collecting current and delinquent bills 
25. Notes, loans, mortgages, etc., due from others: 
Location of items 
26. Notifying patients: Method preferred by the doc- 
tor, lacation of appointment book 
27. Notification: Hospital(s)—(Administrator), phone 
numbers: colleagues, phone numbers, Societies, 
etc., phone numbers 
28. Veterans Administration: Branch of Service, date 
of discharge, service number, VA number(s), lo- 
cation of discharge papers 
29. Blue Cross, etc.: Policy numbers of Blue Cross, 
Blue Shield and other Health Insurance (see later 
discussion) 
30. Narcotics: Location of drugs, tax stamp, narcotics 
ledger, narcotics order book 
3l. Equipment (major): Purchase price, sales outlet 
32. The Doctor's views on disposition of property, 
securities, anticipated income, etc. 
33. Birth and Marriage Records: Location 
34. Citizenship Papers (if applicable): Location 


In addition to the foregoing but subject to the rights 
and duties of the Executor or Administrator, you may 
become involved with the following: 


l. Probate of the Will: Your attorney will do 
this. 


il. Disposition of narcotics, drug samples and 
medications. You should contact your Regional Office 
of the Bureau of Narcotics and Dangerous Drugs, 
U.S. Department of Justice, requesting disposition 
forms which must be completed and returned. 


II]. Patient Records: 


A. These are important and confidential 
records which should be carefully preserved. Ap- 
parently there is no set limit of time specified by 
law. 


B. The contents of such records should be 
disclosed to another physician only if the patient 
so requests, Such a request should be in writing 
and should be retained with the records. Normally, 
the records are confidential and diagriostic infor- 
mation in them should not be disclosed direcMy to 


the patient because of the risk that he might mis- . 


interpret them. 


C. All patients’ medical records should be 
kept for a minimum of ten years. Records of pa- 
tients who were minors when treated should be 
preserved until two years after the patient reaches 


twenty-one. When possible, records should be kept . 


for twenty-five years. It should be kept in mind 
that requirements for the retention of medical 
records may vary from state to state. Accordingly, 
before any medical records are destroyed or dis- 
posed of, local requirements should be verified 
with either the attorney for the estate or the local 
medical society. Financial records should be kept 
for five years, which is the statute of limitations 
on such information. 


IV. Telephone: If there is an answering service, 
this can be a very helpful way of notifying patients of 
the Doctor's death with possible suggestions regard- 
ing their continued care. it is suggested that this 
service be retained for at least a month. 


V. Notifying patients: Perhaps a simple sign on 
the office door “Call ——————— —— —- (office phone 
number)" wil| relieve you of the burden of contact 
with most of the patients and the answering service 
can take care of the matter, : 


lf the physician's secretary is retained temporarily 
she might perform this service by being present during 
usual office hours. She also could notify patients with 
future appointments during this time. 


VI. Taxes: The accountant and/or attorney 
should take care of all of this in connection with the 
financial records. 








we 
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Vil. Stopping advertising mail: It may take a 
year for knowledge of the Doctor's death to reach 
all the mailing lists; there is no central clearing 
office. You may perhaps choose to let it run out in 


' this fashion, or you may write “Deceased return to 


sender" on each piece and mail it back. While the 
latter course might entail some effort initially, it will 
rapidly and effectively cut off the flow. 


VIII. Insurance Agent and/or Trustee: A pre- 
liminary brief conference might be in order to settle 
the question of immediate funds, documents to be 
located, and arrangements for a later, detailed con- 
ference. Prompt notification of such people is im- 
portant, 


IX. Consideration of Sale of Practice: !f the 
practice is to be sold, with or without real estate, 
relatively rapid action-is advised, for it will quickly 
lose value. It can be advertised in the State Medica! 
“Journal” and the “Journal” of the American Medi- 
cal Association. 


X. Real Estate: Except for practice-connected 
real estate, a hasty decision on sale or retention is 
not advised. It is hoped that the doctor has made 
known his views on this subject. 


XI. Temporary coverage of patients: 


A. Some arrangement with a colleague should 
be made immediately as regards patients in the 
hoSpital. 


B. While not required, it would be a courtesy 
to be able to suggest a colleague to other patients. 


Xll. Insurance: 


A. Malpractice Insurance: A refund on un. 
used premiums may be possible. Find the policy 
and consult the local agent. 


_ B. Liability and other !nsurances: Certain 
policies issued with reference to the practice might 
have provisions for refund of unused premiums. 
Ze the issuing company or your insurance 
agent. 


C. Health and Hospital Insurance: The sur- 
vivor of a physician who had hospital or other 
health insurance under a group or family plan may 
keep such insurance, but it should be transferred 
to individual instead of family policies, unless you 
have dependent children. 


Xlll. Veterans Administration: If the Doctor was 
a Veteran, notify the Veterans Administration with the 
indicated information and apply for deserved benefits. 
Help with this can be had through the Veteran's 
Service Officer of the Doctor's county or district, or 
the Veterans Administration Regional Office. 


In this connection, save the Doctor's discharge papers 
permanently. It is possible that Pensions or other 
forms of remuneration may be provided in the future. 


XIV. Social Security: Nearly all physicians are;. . 


„k 


now covered by the Social Security Act. Visit the Social 
Security Office serving your area to find out what 
benefits are available to you. Be certain to have the 
Doctors Social Security or Taxpayer Identification 
Number. 


XV. Automobile(s): Title, if in Doctors name, 
can be transferred with assistance of an automobile 
club, if a member, or through the Department of 
Motor Vehicles. Be sure insurance coverage is re- 
tained. 


XVI. Equipment: It is best disposed of as part 
of the practice, if possible. Otherwise, it might be 
possible to obtain an estimate of value from one of 
the reputable equipment vendors and then sold either 
privately, through an advertisement in the State 
Medical "Journal" or to a dealer of used equipment. 
One of the Doctor's colleagues can give you the names 
of the major supply dealers serving your area. 


XVII. Current bills: These must be paid, but not 
unti! the court has approved the Executor or appointed 
the Administrator of the Doctor's estate. 


XVIII. Magazine subscriptions: Those purchased 
for office use might be checked for possible stoppage 
and subscription refund if you do not wish to con- 
tinue them. 


XIX. Dues: There is ordinarily no refund on 
Medical Society dues unless hardship exists.. 


XX. Securities: It is worth noting that Securities 
can be used as collateral for loans to meet financial 
needs. This may be preferable to selling the securi- 
ties. 


The American Sociely of internal Medicine has 
learned with regret of the Doctor's death. We wish 
to extend our condolences. We' realize that you will 
have many tasks in connection with settlement of the 
estate. To assist you the Society has prepared this 
pamphlet. 


It should be pointed out that many of the items 
appearing herein are matters which, technically, will 
be the professional responsibility of the Executor (if 
the Doctor died with a Will) or the Administrator (if 
the Doctor died without a Will). However, the infor- 
mation contained herein may prove to be helpful not 
only to the person having this responsibility but also 
to the Doctor's survivor. We recommend that the sur- 
vivor discuss the contents of this pamphlet with the 
Executor or Administrator of the Doctor's estate as 
soon as possible. 





REPRINTED WITH PERMISSION FROM THE AMERICAN SOCIETY OF INTERNAL MEDICINE. 
THIS BROCHURE WAS PREPARED BY THE NORTH CAROLINA SOCIETY OF INTERNAL 
MEDICINE AND THE CLEVELAND (OHIO) ACADEMY OF MEDICINE. 
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‘A STERILE GEL OF METHYLCELLULOSE 4000 cps 2.5% | 
Preservatives; Methylparaben and Propylparaben 
| | 
VALUABLE FOR BONDING 
OF GONIOSCOPIC PRISMS 
TO THE CORNEA 
e Simplifies gonioscopy in P 
upright and recumbent [| P 
positions 
e Reduces fluid spillage ^ 
e Helps maintain a tight | 
lens fit 0] 3 
e Index of refraction 1.336 17 


Apply small amount of Gel to inner surface of Gonio lens. 
Available in 4 ounce ophthalmic tubes. 


| 
i 


MURO PHARMACAL LABORATORIES, INC. 
l 121 Liberty Street * Quincy; Mass! 02169 : 
Area ds: 617 * 479- 2680 
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RATES FOR AJO 
CLASSIFIED ADVERTISEMENTS 
INSTRUMENTS MEETINGS 


PEOPLE SERVICES 
PRACTICE SUPPLIES 


1x 3x or 


more 
30 words or less $12.00 $10.00 
... each additional word 1.00 .85 


Count words, including abbreviations. Ini- 
tials and numbers count as one word. (Box 
000 AJO counts as three words) 


Rates 


- -| Display ads. Set within ruled border. One 


inch minimum $45.00 per inch. Forms close 
ist month preceding month of issue. 


PAYMENT MUST ACCOMPANY INSERTION 
ORDER 


Classified Advertising 

American Journal of Ophthalmology 
233 East Ontario Street, Suite 1401 
Chicago. Illinois 60611 


CLASSIFIED ADVERTISEMENTS 


WANTED: Ophthalmologist desires to purchase ophthalmol- 
ogy practice in Manhattan, New York City. Strictly confi- 
dential. Box 119 AJO 


OPHTHALMOLOGIST: 32, married, university trained, Board 
Certified. Completing excellent cornea fellowship June 
1979. Extensive IOL experience, extra oculoplastics train- 
ing. Seeks association or solo near moderate-sized or 
larger city. Box 134 AJO 


ILLINOIS: Opportunity to join three Ophthalmologists in 
drawing area of 250,000. Affiliate with strong eye depart- 
ment in yeuth oriented 35-man multispecialty group. Mid- 
western Big-10 University community of 100,000 with 
medical school. Excellent guarantee with early associate- 
ship, income based on individual productivity. Send CV 
Box 137 AJO. 


` OPHTHALMOLOGIST: 33, married, very well trained at uni- 


versity affiliated program seeks position in Seattle area; 
sel; partnership, or group considered. Box 139 AJO 


‘OPTOMETRIST: Experienced all phases including aphakic 
contact lenses, seeks position with ophthalmologist in 
New England. Box 140 AJO 


OPHTHALMOLOGIST: Completing 2 year retinal vitreous fel- 
lowship, desires practice opportunities in association, 
group, partnership or solo in Chicago or vicinity from July 

9. Box 142 AJO 


FOR. SALE: General ophthalmology solo practice. Beautiful 
costal New England town. Lucrative, unopposed practice. 
Will stay to introduce. Box 143 AJO 


VITREOUS RETINAL SURGEON: Three years experience with 
university department; seeks practice opportunities. Box 


OPHTHALMOLOGIST: To join busy solo practice in Atlanta, 
Georgia. Great opportunity to grow professionally in excit- 
ing city. Forward vitae to Box 145 AJO 


RETINAL VITREOUS SURGEON: 35, completing fellowship 

(vitrectomy, retinal surgery, Po fluorescein 

TRUE EUR rs Sound eeks practice opportunities. 
OX 


VITREOUS RETINAL SURGEON: Seeks private practice op- 
portunity with some academic association. Good two year 


*. a vv, 
3 * fellowship, past academic experience. Prefer west, south 


or southeast. Write in confidence. Box 148 AJO 


[rale Board certified, trained with pioneer 


tetinal surgeons group in Boston. In academic position 10 
E Seeking full-time academic position. Box 149 AJO 


BELROSE REFRACTING EQUIPMENT COMPANY 
3911 W. North Avenue 


Chicago, IL 60647 


We Buy-Sell-Trade-Service 
We pay top dollar for complete offices 





FOR SALE: General ophthalmology solo practice. Beautiful 
coastal New England town. Lucrative, unopposed practice. 
Will stay to introduce. Box 150 AJO 


OPHTHALMOLOGIST: 30, married, finishing university resi- , 
dency June, 1979. Experience in fluorescein, laser,” ul- 
trasound and retina. Desires practice opportunity on Long 
Island, all East Coast areas considered. Box 151 AJO 


OPHTHALMOLOGIST: 30, completing vitreous retinal fellow- 
ship with extensive surgical and medical experience. Will 
consider any potential opportunity in group or association. 
Box 152 AJO 


WANTED: Ophthalmologist to join busy group in Fort 
Lauderdale, Florida. Must have training in retinal and vit- 
reous surgery. Call 305-484-0700. 


OPHTHALMOLOGIST WANTED: To join busy three-man 
group practice in July, 1979. Sub-specialty interest desir- 
able but willing to do general ophthalmology. Contact R. 
H. Goodwin, Jr., M.D., Box 369, Greenwood, SC 29646 


FOR SALE: Acuity systems Auto-refractor, Model 6600. Pur- 
chased new in July 1976. For additional information write 
James R. McNair, MDPA, Box 1197, Rogers, Arkansas 
72756, or call (501) 636-0238 


WANTED: Ophthaimologist to join very busy surgeon. Full 
partnership in one year. Must be board certified. For 
further information write Dr. Noel Book, 799 Oak St., 
Winnipeg, Canada or call collect (204) 284-5543. 


PROFESSOR OF OPHTHALMOLOGY: Candidate should have 
Board certification or equivalent (fellowship in a royal col- 
lege of surgeons). Should also have a rich and fruitful 
background in ophthalmology clinic research. Applicant 
should have and excellent track record in teaching and 
research proving his/her capabilities to conduct, super- 
vise, and stimulate research activities in a large depart- 
ment. The University of lowa, lowa City lowa is an Equal 
Opportunity Employer. Send applications to: F. C. Blodi, 
M.D., Professor and Head, Department of Ophthalmology 
University of lowa Hospitals, lowa City, IA 52242 


OPHTHALMOLOGIST: Available for one or two week locum 
tenens, board eligible doing fellowship, national malprac- 
tice, licensed in New York, Pennsylvania, California, 
Florida. (215) 477-6210. 


WANTED: Young ophthalmologist to join established practice 
on coast of southern California. Please send C.V. James 
W. McKinzie, M.D., 100 N. Brent St., Ventura, CA 93003. 
(805) 648-6891. 


WANTED: Ophthalmologist for 116 bed community hospital 
in northwestern Pennsylvania. Beautiful historic commu- 
nity of 8,000 with service area of 50,000. Area abounds 
with cultural and recreational opportunities. Unique 
panee and inducements in well-equipped, modern 

CAH-approved hospital. Contact J. Larry Heinike, Ad- 
ministrator, Titusville Hospital, Titusville, PA 16354. 


FOR SALE: Girard fragmentor, excellent condition. For vitrec- 
tomy and emulsification. For information call Richard 
Levin (606) 525-6215 or write 7710 Tanners Lane, Flor- 
ence, KY 41042. 


POSITION AVAILABLE: Seeking ophthalmic surgeon well- 
trained with lens implants to join medical ophthalmologist 
in Palm Beach County, Florida {or to buy practice). Write 
Eye Center, 535 E. Indiantown Rd., Jupiter, FL 33458 
(305) 747-1111. 


WANTED: Board certified or eligible ophthalmologist to join 
busy surgical practice in growing area. Contact: G. 
Richard Keskey, M.D., Mid-Peninsula,fye Clinic, 2600 
College Ave., Escanaba, MI 49829 (906) /86-2221. 
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to a Surgidev Product 


LÀ] 


90% of your orders for intraocular lenses 
are shipped within 24 hours. 


STYLE NO. 1-P 


CEASA 


)- : -5 dE. Lens dia 5mm . Lens dia 5mm 
ue T RE i Haptic dia 6mm Haptic dia 6mm 


STYLE NO. 9 


MEI E 2 l Lens dia mm Lens dia Smm Lens dia 3.5mm 


* 


FOR INFORMATION OR ORDERING 


"ad ! CALL COLLECT ANYTIME 
Bos: l EV. (B05) 965-1085 
E 
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bz" , : * E " 
eun CORPORATION 1528 Chapala Street è Santa Barbara, California 93101 
ad j - CAUTION: Federal Law restricts this device to sale by or on the order of a physician. 
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Five of the best reasons ~; 


Chloroptic 
(chloramphenicol) will 
keep these five patho- 
gens on the run...and many 
others, too. - 

Chloroptic exerts potent anti- 
infective action against a broad spectrum 
of chloramphenicol-susceptible microbes. 
The broadest available from a topical ocular 
antimicrobial.” _ 

Chloroptic takes rapid action, too. 
Usually improvement can be seen within 
24 hours. In fact, if Chloroptic doesn't im- 
prove the condition within three days we 
suggest you consider alternate therapy. 


CHLOROPTIC® (chloramphenicol 0,5%) sterile ophthalmic solution/CHLOROPTIC?*. (chloramphenicol 1.0%) sterile ophthalmic ointment Indications: For the treatment of superfi cial ocular i if ir" 
involving the conjunctiva and/or cornea caused by chloramphenicol-susceptible organisms, Contraindications: Contraindicated in patients who are hypersensitive to chloramphenicol.” War: i 4 
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And Chlor4ptic "E 
clinical record of saféxy: MEK 
of bottles and tubes have bi . 

used over the last decade with: 
reports of serious side effects. P: 
Chloroptic has a lower incidence of sen 
zation (less than 1%) than either gentam! 
orneomycin^ . 

Add stability to the benefit Le 
Chloroptic remains stable at room tem 
ature for 12 months or more. . d 

Prescribe Chloroptic. Availabli 
7.5ml solution or sterile ointment. — | -4 


with other antibiotics, prolonged use may result in overgrowth of non- -susceptible organisms. if supetinfection occurs, or if clinical improvement is not noted within a reasonable period, dis. a 
use and institute appropriate therapy. Sensitivity reactions such as stinging, itching, angioneurotic edema, urticaria, vesicular and maculopapular dermatitis may also occurin some patients. £77 


chioramphenical has been known to produce bone marrow hypoplasia, depression of erythropoiesis, and aplastic anemia, and visual disturbances. One case of bone marrow hypoplasia 


reported after prolonged (23 months) use of an ophthalmic solution. 
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